Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



EXTRACTS FROM THE REPORT 



OF 




xM\k Ipajcsto's C0mmi$$}0iia:s, 



APPOINTED TO ISqUIKE INTO 



THE CONDITION AND MANAGEMENT OF. LIGHTS, 

BUOYS, AND BEACONS. 



>-ULt:>i.:ixittecl ICvleti-cla S, 1S61, 



AND 



PRESENTED TO BOTH HOUSES OF PARLIAMENT BY COMMAND OF HER MAJESTY. 



Republished for the use of the U. S. Light-House Establishment. 



WASHINGTON : 

GOVERNMENT PRINTING OPPICE, 

1871. 



x^ 



.*. * 



EXTRACTS. 



Of all the lighta under the general aiithorities, aud about half of those 
under the local authorities, yonr Commiaaiouers have obtaiued full 
retuma, whieh wUl be found at length in the second volume.* 

Tlie lights on shore, for whicli returns have been received, are classi- 
fied in the followinc table ; 
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The index map at the end of Vol. I* shows the p«»ilion of the light- 
houees in the United Kingdom, and on a, portion of the French, Belgian, 
Dutcli, and Nurwegian coaata. Very few coutplainta are made as to the 
poaitiou of light-bousea by mariners, or the agents of Lloyd's, and those 
wliich are made arp generally confined to three or four sites. 

It will be seen, by looking at the map, that the tinmber is soniettmes 
iHswjBcieni, because vessels might be within a very short distance of some 
parts of the coast, aud l)eyond the estimated range of any light-house, 
even, in clear weather; for inatance, at Great Orme's Head, on the 
approach to Liverpool. 

The circles of light on the index map* are talteu from the map pub- 
lished by the Board of Trade, and represent the column in the Admir- 
alty List of Lights headed "Milm seen in cUar jreatltei-;" hut from the 
evidence before us, and from our own observations, the lights are not 
uncommonly seen at much greater distances. Any attempt to make 
lights HO brilliant or so numerous as that one at least should be visible 
in fogs which are deijae enough to obscure the sun, would necessarily 
fail ; but any increase in the brilliancy of the lights will increase their 
range in hazy weather, and make them more efficient ; and their num- 
ber ought to be such as to insure that one or more may always be with- 
in sight of a ship approaching a danger in ordinary weather. 

The west coasts of Scotland and Ireland are still ineiifficieiitls illumi- 
nated; and the cliannel islands lying near the track of ships bound np 
channel, and surrounded by rapid tides, have been left in a state of 
blamenble darkness, oltliough a light is now Iwing erected ou the Hanosi 
■Of the ParliamenlBry Repotl, 



Rocks, on the West coast of Guernsey. A reference to the index map 

will best show the positions where the number of lights is sufficient or 

in8uffi>cient. 

Number and It will be observed, as respects number and position of lights, that the 

pared^with^for- British coasts are not so well guarded as the French, for the lights are 

eign countries, purposely so pla-ced on the coasts of France as to " cross their fire." 

This may also be tested by comparing the proportion between the 
number of lights and the amount of coast line in England, Scotland, 
and Ireland, with the proportion between the number of lights and the 
coast line in France. The measurement of the coast line and of the 
islands in the respective countries is given in a table in Vol. I, p. 
222; the number of light-houses is taken as before from the Admiralty 
List. From these data the following table is constructed : 



Country. 



England, 
Scotland 
Ireland . 
France .. 



Number of 

light-houses 

on shore. 




Coast line — 
Nautical miles. 



2,405 
4,469 
2,518 
2,763 



Proportion. 



I 1 for 14.0 miles 
' 1 for 39.5 •* 
1 for 34.5 •• 
1 for 12.3 " 



Hence, it appears that the light-houses in France are more than three 
times as numerous, compared vdth the amount of coast, as in Scotland ; 
but a considerable allowance must be made for the very large amount 
of mileage afforded by the Scottish islands and the bays on the Irish 
coast, which do not require a commensurate amount of lighting, as a 
light on an island or on one side of a channel will often obviate the 
necessity of a light on the main land, or on the other side. The lights 
in France appear to be nearly three times as numerous, comparatively 
speaking, as those in Ireland ; but if to the seventy-three Irish light- 
houses be added the five floating lights, the discrepancy is somewhat 
reduced. In England, too, there seems at first sight to be a somewhat 
smaller provision made for illuminating the coasts than in France, yet 
if the forty-one English floating lights be added to the one hundred and 
seventy-one light-houses, as indeed justice requires, England will be 
found to provide a light for every 11.37 nautical miles of coast, while 
France furnishes one for only every 12.3 miles. 

As to the position of lights in France and in England, there is this 
notable difference : Tlie English lights have been steadily and gradually 
increasing in number during the last two centuries and a half, additional 
lights having been placed, from time to time, wherever the interests of 
commerce demanded, and a sufficient pressure was exerted; while, on 
the contrary, the French lights were very few till 1825, when a grand 
comprehensive plan was undertaken of erecting a large number of addi- 
tional lights, on what were considered the best positions, and of remodel- 
ling the whole system. 

The coasts of the United Kingdom are better guarded than those of 
Holland, Norway, or perhaps any other country, excepting France. 



QUALITY OF LIGHTS. 
The ciuality of a light depends mainly on the following points: Quality. 

1. The character of the source of light. 

2. The character of the apparatus, hy which the light is directed to where 

it is needed. 

3. The adaptation of the source of light and the optical apparatus to one 

another, with a view to the requirements of the locality. 

4. The distinction of one light from another. 

1. The Character of the Source of Light. 

It is the invariable practice of the three general light-hou'se authori- Source of light, 
ties in England, Scotland, and Ireland, to. derive it from the combustion 
of colza oil. Where metallic reflectors alone are used, the lamp is on 
the Argand principle ; but where lenses are employed, a large central 
lamp is resorted to. The Argand burners vary in numbet from one to 
thirty, and the central lamps differ in the number of concentric wicks. 
The Trinity House and Ballast Board, at the time of the commencement 
of our inquiry, used fountain lamps, and never employed more than 
three of the four concentric wicks, (see Vol. I, p. 63,) while the 
Scotch Commissioners retained a fourth in first-order lights. The lamps 
in Scotland being mechanical lamps, were found also to cause a consid- Mechanical 
erably greater consumption of oil, (as five to three,) and therefore the layps prefer- 
production of a higher and more powerful flame than was produced in 
England or Ireland. 

The local authorities also generally employ oil lamps, but the oil 
burnt is not always colza. Liverpool, for instance, priefers olive oil ; 
and the Admiralty and Newhaven still retain the more expensive 
sperm, the use of which was abandoned for various reasons by the gen- 
eral authorities some years since. Gas is also burnt in many harbor 
lights, and in the beacon-light at Northfleet, under the management of 
the Thames Conservancy ; and in that, as in many other cases, and in 
the United States, with a very satisfactory result. 

To the subject of the height of the flame your Commissioners have 
given much consideration. It will again be alluded to in this report ; 
but they are glad to be able to put on record here that the Elder Brethren 
of the Trinity House have lately admitted the propriety of returning to 
the use of the fourth wick, and are now making experiments with a 
view to ascertain the best possible description of mechanical lamp. 

Your Majesty's Commissioners, however, are of opinion that the 
science of light-house illumination is in a transition stat>e, and capable 
of further development. We have conversed with a man who was 
actually employed in his youth in burning coal fires at Harwich for 
directing ships at sea ; in fact, the last coal light, that at St. Bees, was 
only extinguished in 1822. The use of oil does not seem to date back 
beyond 1730; and we now find inventions under trial which promise to 
transcend far the powers of even the four-wicked mechanical lamp in 
producing light. Gas might probably be advantageously employed in A greater use 
other than harbor lights, where it is now frequently used. o^ gas approved 

An electric light, which is produced between carbon points by the Electric light 
revolution of magnets fixed on wheels worked by a steam-engine, has '''PP^<>^®<1 of. 
been tried with great promise of success by Professor Holmes at the 
South Foreland, and is to be further tried at "Dvmgeiwiaa, ot «Ai^i^afc^\ax\>» 
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Another electric light, produced by galvanic action in a stream of 
mercury, has been exhibited by Professor Way, and proposed for adop- 
tion in light-houses. 

Several modifications of the lime light, produced by an oxyhydrogen 
flame playing on a surface of prepared lime, have been exhibited, and 
ar^ commonly used in lecture-rooms and elsewhere ; and these are now 
proposed for use in light-houses. And the least powerful of these sur- 
passes the best oil lamp in brilliancy, as the oil lamp surpasses the open 
coal fire. 

When any of these are so perfected as to make their action certain, 
. the optical apparatus now used, and made to suit large flames, will be 
out of date as much as the large tinned reflector which was first erected 
behind a large coal fire on the Tour de Cordouan, and which was then 
considered a great advance in science. Optical apparatus, to suit a 
very small and exceediugly brilliant source of light, ^ of an inch long, 
. may be of small size, and finished and adjusted with all the accuracy 
of a telescope. Thick lantern bars, and the comparatively clumsy and 
costly brass fittings, which now interfere with light, may perhaps be 
done away with, and then the cost of apparatus may possibly be as 
much diminished as the quality of the light is improved. 

2. The Chardcter of the Apparatus by which the Light is directed to where it 

is needed. 

Character of ^^ ™^y ^ ^^^^ ^^ state shortly what is aimed at in constructing opti- 
apparatus. qqI apparatus for light-houses, before proceeding to show how far the 
object has been attained. 

From any given source of artificial light, such as a point in the flame 
of a lamp, rays proceed in every possible direction until obstructed. 
The fact may be familiarly proved by observing that the light of a table 
lamp falls on every part of the spherical ground glass shade, except 
where the metal of the burner interferes. 

The object of light-house illuminating apparatus, whether con- 
structed of glass or of metal, is to bend the rays which would natu- 
rally proceed in straight lines and illuminate a hollow sphere, so that 
those which would other^vise be wasted may be used and fall on points 
where they may be seen at sea. 

Taking the spherical lamp shade as an illustration, those rays from 
the lami) which illuminate the up^ier portion should be so bent down- 
wards as to double the illumination of the lower half, if the light is 
intended to be a fixed light, seen all around, and from the horizon to the 
base of the light tower ; and all the rays should be further bent late- 
rally, if it is desired to illuminate a narrow strip of sea, extending 
from the horizon to the base of the light-house ; or the rays may all be 
collected and thrown on one or more spots, of larger or less size, wher- 
ever the light is wanted. 

These last objects are sought to be attained in fixed lijjjhts placed at 
the end of narrow passages, and in revolving lights ; and these last are 
made visible all around, by causing the lenses, reflectors, &c., to revolve 
alKiut the source of light, or with it about a centre. 

The better the machinery and apparatus is contrived and executed, 
and adapted to tlie situation, the more the light produced from a given 
source is rendered available by directing it properly ; and the less it is 



Tvasted by absorption, dispersion, or improper direction, the better is 
the quality of the apparatus, and the greater the economy of the fuel 
consumed in producing the light. It must be borne in mind that the 
economy in the fuel consumed, is in exact proportion to the light used, 
aud the waste to the light wasted ; that light which is thrown on the 
sky is equivalent to oil tli^^own away. 

There are two principal means by which it is sought to throw the 
light in the desired direction. The one is by silvered parabolic reflect- 
ors, and is called the '^ catoptric" system; the other is by lenses of pecu- 
liar construction, and is called the " dioptric" system. Sometimes the 
two systems are combined together, as in the ordinary " catadioptric," 
and in Mr. Stevenson's '^holophotal" arrangement. 

These silvered reflectors even are comparatively modern inventions, 
dating, in fact, from the close of the last century, and it is not forty years 
since the first dioptric apparatus was constructed by Fresnel, in France, 
and lenses have only gradually replaced the reflectors in our country. 
The lenticular system, as now developed, varies greatly from that first 
proposed, aud modifications are continually suggested. Manufacturers 
both at home and abroad have invested large sums in machinery and 
in imi)roving the quality of glass; and where so much thought is 
bestowed, it is reasonable to anticipate further improvement. 

The table already given, shows the proportion betSveen the 
catoptric and dioptric lights at present existing in the three kingdoms. 
It will be seen that the principle of refraction is generally adopted in 
Scotland, while that of reflection still holds the numerical preponder- 
ance in England and Ireland; but it should be borne in mind that the 
lighting of the Scottish coasts is of a later date than that of the 
English. 

It has been generally assumed that the dioptric is preferable to the 
catoptric system ; but while your Commissioners do not controvert this ' 
opinion, they have conclusive evidence that many of the catoptric 
lights in England are not only excellent in themselves, but exceed in 
eflicieiicy the dioptric lights on its shores. 



:* 



We are, however, of opinion that this preference of the large reflect- 
ing lights arises not from any inherent sui)eriority of the catoptric sys- 
tem, but from the fact that the dioptric principle, owing to errors of 
adjustment, has never yet been allowed a full and fair chance in the 
United Kingdom, and a saving of oil has also been unfortunately 
attempted in various ways, chiefly by the use of ineflicient fountain 
lamias in all the dioptric lights, with the exception of those in Scotland, 
which has not been considered in the great revolving catoptric lights 
with thirty Argand burners. This subject will be reverted to in the 
following section : 

'X The Adaptation of the Source of Light and the Optical Apparatm to one 
another, ivith a riew to the requirements of the locality. 

This ought to be considered with reference to the object which it is Adaptation of 
proposed to eflect, namely, in most cases, to send a bright light to the [^rht *ariF oDtl^ 
sea-horizon, and at the same time to illuminate sufficiently the nearer cal apparatus, 
portions of the sea. 
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The source of light never is one lu^ninous i^oint, hut a figure having 
length, hreadth, and depth, and is composed of a vast numher of lumi- 
nous points, some of which are placed at considerable distances from 
others. The vertical and lateral divergence of light-house beams 
depends in a great measure on the size and shape, as well as on the jyosi- 
Hon of the source of light placed in the apparatus ; and though works 
on light-house illumination often mention the flame as if all its parts 
sent some portion of light to all places from which the light can be 
seen, such is not the fact. Light-house apparatus, like any other lenses 
or reflectors, form within the apparatus an image of the landscape out- 
side, with greater or less accuracy ; and when the flame is so placed in- 
side as to coincide with the image formed by the apparatus, rays will 
proceed from points in the image to corresponding points in the laud- 
scape, along the same paths which were followed by the rays which, 
starting from without, formed the image ^vithiu ; and difl^erent parts of 
the flame do in fact illuminate difl!erent parts of the sea and sky. 

A photographic camera gives a good ilhistration of this fact. The 
lens can be so placed as to project an inverted image of a laudscai^e on 
a glass screen. If a lamp is iilaced instead of the ground glass, its light 
will be seen through the lens from those places whose image cori'es- 
ponds with the position of the lamp, and from no other places. And, 
in like manner, the best and most brilliant light may be so placed with- 
in a light-house as to be invisible at sea, when the apparatus itself is 
well constructed. 

A mariner, when he looks from a given position, through a dioj)tric 
apparatus of the first order, at a light-house lamji with four concentric 
wicks, is not looking at a single radiant point placed in the common 
focus of the instrument. His eye is affected by rays proceeding from a 
vast number of radiant points, variously situated, in different parts of 
eight different sources of light, of various forms and dimensions, and 
placed at different distances from the apparatus, some within and 
others beyond the focus for parallel rays. Each of these sources of 
light is viewed in many different directions through as many different 
pieces of glass ; and every piece of glass, taken separately, is in itself 
a complicated optical instrument, with curves, angles, and a focus of 
its own, contrived by its inventor for a particular purpose, and to form 
part of a definite whole. 

As a light-house flame is composed of many irregular figures, there 
are probably no two spots equally illuminated by a light-house beam. 

When such is the complicated nature of the instrument, and w^hen 
all its parts have been contrived and made for a particular purpose, 
any new adjustment or arrangement of these different parts, after they 
have been so made and put together, must be skilfully and scientifi- 
cally done, if it is to be efficient. 

It seems to follow, therefore, that the altitude as well as position of 
every new light-house, and the size and shape of the light to be placed 
in it, ought to be known and fully considered before the apparatus is 
made and put together. 

A beam of a given divergence, with its axis in the plane of the geo- 
metrical horizon, or at right angles to a vertical line, must become 
invisible from the sea if the light is raised to a sufficient height above 
the earth, whose surface is curved ; and the more nearly it approaches 
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that height the less serviceable will it he, hecause the greater wil be 
the aniouut of light thrown on the sky. 

It is found in practice that the fact agrees with the theory, and that 
much light is now wasted, especially in high light-houses, with low 
flames. 

The experiments tried by our secretary at the Point of Ayre, and at Present oatop- 
Bidston, and our observations made on the Gunfleet light, will show ^^ hshts faul- 
that catoptric lights, as at present constructed, do not fulfil perfectly 
the conditions required ; that is to say, they throw only a portion of the 
light produced, on the sea, where it is wanted. On the contrary, a very 
large portion is thrown on the sky; and as the light at the Pohit of Ayre 
is revolving, and shows all around, it illuminates the highest hills in the 
Isle of Man, and great part of the light produced is wasted. 

Again, as regards dioptric lights, as at present used in England and Present diop- 
Ireland, it has been found that great improvenunits are i)ossible. A J"® lights faul- 
large portion of the light produced even in those which are best made 
is now wasted. In some cases a part of tht) light is thrown too'high, in 
oth'ers it shines on tlie land. In some the fault appears to arise from a 
want of consideration of the requirements of the locality, in others from 
want of adjustment in apparatus ordered with insufficient si)ecification 
by the authority giving the order — originally constructed by a manu- 
facturer Avithout reference to elevation — and finally placed by the au- 
thorities, without considering the construction, at an elevation for 
which it was not fitted. There are also cases of faulty manufacture, 
involving bad glass and inaccurate grinding. 

These defects were early noticed by your Commission ei*s, and we found 
them to exist in light-houses abroad as well as at home; and one of our 
first acts, on arriving at these conclusions, was to frame the questions of 
Circulars IX and X, and address them to such scientific men as might 
l)e supi)osed capable of giving a valuable opinion, and to manufacturers 
of light-house ai)paratus. 

But your Majesty's Commissioners thought it highly desirable that the Astronomer 
opinions which they had themselves formed, and those which they might Royal, 
elicit, should, if possible, be confirmed by the highest available authority. 

We accordingly applied to the Astronomer Royal for his valuable aid ; 
and we wish here to express our high sense of the kindness with which 
Professor Airy acceded to our wishes, and of the advantage which we 
have derived from his assistance. Our wish was that the Astronomer 
Royal, a high authority on mathematics and optics, should have the 
best opportunity of forming an opinion as to the adjustment of dioptric 
api)aratus, and with that view he was informed of what had been ob- 
served by us; the specifications prepared by the Light-house Boards in 
ordering dioptric apparatus were also laid before him; and he was 
requested to accompany your Commissioners, and to inspect dioptric 
light-houses at home and abroad. 

Professor Airy readily complied with these requests ; he gave his time 
and attention gratuitously ; and the result of his personal observations 
are stated by himself in his reports and letters to the chairman. 

The first light visited by your Majesty's Commissioners in company g^^, Liirht- 
with the Astronomer Royal was the Start. An account of the proceedings house, &c. 
will be found in Vol. I, p. 46,* and our subsequent proceedings with 
reference to the adjustment of illuminating apparatus avc; dft^crc\\i^^ ov\. 

* Of the Report. 
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the pages which follow. These include special visits to the Forelands, 
St. Catherine's Head, the Needles, Ramsgate, and Shoreham, the French 
lights of Calais, Grisnez, and Ailly; meetings with light-house au- 
thorities, and other scientific men, at the North Foreland and Whitby; a 
visit by the Astronomer Royal to Girdleness, in Scotland, and another 
by your Commissioners to Minehead and Dungarvon, in Ireland, and 
experiments at the works of Messrs. Chance, at Birmingham. 
Summary of ^^^^ result of all these proceedings may be summed up in a few words : 

defects. j^ 'Yhe dip of the sea-horizon below the geometrical horizon has never, 

in the United Kingdom, been properly taken into account in diojitric 
lights, although, where the light is high above the surface of the sea, as, 
for instance, two hundred and forty feet at Whitby, this makes the im- 
portant diiference of 0.16 inch in the proper position of the flame.* 

2. The various pieces of which a dioptric illuminating apparatus is 
composed have not even been adjusted to the flame and the geometrical 
horizon with sufficient accuracy. The result of tliis has usually been to 
send a most unnecessarily hirge amount of the rays upward to the sky, 
as may be easily determined for each iudividujil piece of glass by the 
plan of internal observation devised by Mr. Campbell, the Secretary of 
the Commission.! Professor Holmes has stated tliat out of ninety -six 
prisms at the South Forelaiul light, which he examined from outside, he 
found ninety-four faulty in this respect. 
Consumption 3. The flame in English and Irish lights is kept far too low, owing to 

cfent-^wicks^S) *^^ ^®® ^^ ^^^^ three wicks and of the fountain lamp, which bums on 

few: lamps im- an average only four hundred and seventv-four gallons of oil annually 

nerfect *- tj ^ 

in England, and four hundred and forty-two in Ireland. This has the 

double disadvantage of diminishing the upper part of the flame, which 

is of the greatest service in illuminating the sea, and of lowering the 

section of greatest luminosity in the flame below the focus of the lens, 

thus causing the brightest portion of the light to be in that portion of 

the same which always of necessity sends its rays above the horizon. 

This fault was not found to exist in the lights under the Northern 
Commissioners, who make use of a mechanical pump lamp, which burns 
on an average seven hundred and ninety-four gallons of oil annually, 
and produces good flames of about double the height of those in England 
or Ireland. 

Other remarks on the want of reflectors on the land side of the appa- 
ratus, on the injurious eifect of the shoulder of the lamp-glass, on the 
erroneous position of astragals, on the want of filters, medicine chests, 
clocks, signals for day, night, during fogs, &c., will be frequently found 
among the personal obserA'ations of your Commissioners, and in the 
special report on the Whitby lights. 

The Elder Brethren of the Trinity House are now alive to the impor- 
tance of these subjects, as far as relates to their works, and the scien- 
tific adviser to whom they apply in such cases, Professor Farraday, has 
now directed liis attention to them ; and your Commissioners anticipate 
that the defects which have been pointed out will soon be remedied, 
now that attention has been called to them, and after their existence 
has been demonstrated by so many experiments and observations. 

*The flames maintained in the Scotch first order light-houses appear to have their 
sections of maximum luminosity so high as in some cases to compensate for this 
neglect, so far as the lenses are concerned. 

t It has since been ascertained that this plan was adopted by M. Fresnel in ad.iust- 
ing the mirrors above the lenses of his apparatus. 
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4. The DiitincUoa of one Light from another. 
Varions means are resorted to to effect this imiKirtant object. Some Djjtin 
lighteare fixed, others are revolving; some are white, others are colored, limine- 
The followiug tables, drawn up ironi the Admiralty List of Lights, will 
indicat-u the estent to which this distinguisUitig of lights is carried in 
the three ci 
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Many of these distinctions, again, are susceptible of Bub-diviaion. 
For inataoee, some lights designated ■' fixed and flasliiuB," give a con- 
stant light, besides the waxing and waning light, with intervals of 
darkness, while otherc alternate between brilliancy and total darkness. 
Again, the relative duration of light and darkness may be different, 
although the intervals between the maxima of brilliancy may be the 
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Of the colored lights, all are fixed, with the exception of fourteen 
revolving lights, which show red and white alternately, and three sim- 
ple red lights which revolve. 
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The use of colored lights has this advantage, that the color is only 
obtained by absorbing a large portion of the rays emitted from the 
lamp, namely, those of other colors, and, therefore, the required inten- 
sity is only obtained by consuming a larger amount of oil. Again, green 
and blue lights are highly objectionable for light-houses, except for very 
short ranges, on account of the readiness with which rays of those 
colors are absorbed by the atmosphere if it is at all misty. Red rays, 
on the contrary, penetrate peculiarly well, and, as your Commissioners 
have witnessed, furnish an admirable and most useful means of distinc- 
tion — one which, in their opinion, is not enough resorted to, a deficiency 
More red lights "w-hich will be at once apparent on a glance at the above table, especially 
recommended. ^^ reference to the Trinity House, or ""at the index map projected by our 
secretary; but at the same time we consider that it is highly desirable, 
wherever practicable, to make red lights revolve, in order that the 
Red and nro- S^®^*^^ quantity of light thus brought into one direction may counter- 
minent white act the absorption of rays duo to the colored glass. Indeed, your Com- 
mended to be missioners would willingly see, as far as practicable, ^11 lights in prom- 
made revolv- ingut situations revolving, since a greater range in dull weather is thus 
obtained, and there is less chance of mistaking them for ships' lights, 
which are now often of great brilliancy, or of mistaking ships* lights 
for them. At the same time it should be borne in mind that, at the 
rate at which ships are now propelled, it is desirable (in order to enable 
the mariner to secure a bearing) that some light beside the revolving 
light, particularly if it is a quick revolving light, should be visible 
throughout the whole revolution at as great a distance as possible. 
Two separate Sometimes two lights, even on separate towers, are exhibited, in order 
towers objected ^^ ^^^j,^ ^ distinction from a neighboring light. By this means the 
expense is very nearly doulded ; and where distinction is the only object 
gained, it appears to show more prodigality than ingenuity. 

It is also desirable that a light-house should be a very visible object 
from the sea by day. Your Commissioners during their visits had fre- 
quent occasion to remark how little this had been considered, especially 
in Scotland, where the handsome stone towera unpaiuted could often 
be scarcely distinguished at a distance from the grey background. We 
The coloring recommend that the light-houses should always be colored, so as to pre- 
**^'th*^*?re**** ^^^^ *^® greatest contrast with the background, and that the buildings 

to background and walls attached to the towers should be kept carefully whitewashed 

recommended. , .. i • -i i 

where the ground is dark. 

The distinction of light-houses by day is susceptible of much devel- 
opment by the more extended use of colored stripes or bands. 

There is another important point connected with the quality of light- 
houses, to which your Commissioners have given attention, namely, the 
means of indicating the locality during fogs which the light cannot 
penetrate. This is sought to be effected by bells, and in one or two in- 
Further use stances by guns ; but it is rarely attempted at stationary light-houses, 
recommenSed.* except at those built on rocks in the sea, or on i^iles. We recommend 
the more frequent adoption of whatever means may be found most 
efficient. 
The signalizing Your Commissioners consider it desirable that Admiral Fitz Roy's plan 
of storms from of notifying at the principal i:)orts the approach and course of storms 
commended. should be extended to certain of the light-houses in i)roiuiuent posi- 
tions, for the purpose of such information being signalized thence to 
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passing ships ; and if the Astronomer Royal's proposition for exhibiting 
a time-ball at the Start should be carried out, such signals might bo 
advantageously established at that point. Admiral Fitz Roy has sup- 
plied various light-houses iu the United Kingdom with the necessary 
meteorological instruments. In several of the answers to your Com- 
missioners* scientific inquires the same suggestion is touched upon. 
Had such a system existed when the Royal Charter was lost, that fear- 
ful wreck might possibly have been avoided. 

Quality compared with Foreign Lights. 

With reference to th€ quality of the lights of the United Kingdom as com- Quality com- 
pared with foreign lights^ the answers to (luestions show that the majority er countries' 
of the mariners who use them consider British lights generally to be at 
least equal to all others in the world, and that those of France rank 
next. Out of 586 who haA'e replied to question 4, "Do you think that 
the coasts of the United Kingdom are as well lighted as any of the 
foreign coasts which you have already named?" 514 consider the coasts 
of the United Kingdom as well lighted as any others with which they 
are acquainted, while, in reply to question 5, "If you think that the 
coasts of the United Kingdom are not so well lighted as those of any 
other country or countries, name those countries in tlie order in which 
you prefer their lights," out of 311, 200 express their x)reference of the 
British lights, amd only thirty-three prefer those of any other country. 
Nor is this due to any patriotic prejudice in favor of England, for of 
the thirty-four masters of foreign vessels who have answered question 
4, twenty-four think England as well lighted as any other country they 
know ; one is doubtful ; but not one foreigner prefers the lighting of 
any foreign shore. 

These comparisons by the 200 mariners who prefer British lights and 
the thirty-three who prefer those of some other country have, however, 
been more closely analysed ; and it appears that out of the 200, only 
forty-two profess to be well acquainted with the coasts of France, whUe 
it must be remembered there are twenty-live w^ho express a preference 
for the French lighting. This weight of evidence, therefore, in favor of 
the United Kingdom as compared with France is not great. Many cir- 
cumstances also must interfere with the accuracy of such comparisons; 
for instance, on the one hand, an advantage is given to foreign countries 
by the greater clearness of the atmosphere, and, on the other hand, an 
advantage is given to Great Britain by its shores being the usual land- 
fall of those mariners who have replied to the questions. 

The testimony of the replies given to question 7 of the same circular, 
** What British and what foreign lights have you usually seen furthest 
otf, and which of the two has been usually visible at the greatest dis- 
tance?" is to a similar elfect; but it refers only to the brightest lights; 
and an analysis of these replies gives several additional points of in- 
terest. Such an analysis is made in the tables in Vol. I, pp. 114-119, 
and the following are the principal results : 

FiA-e hundred and seventy-nine witnesses have mentioned the twenty- 
five light-houses named in the table as the British lights which they 
have usually seen farthest off. 

These have made 184 direct comparisons with the foreign lights which 
they have usually seen farthest oft*. 
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And in reply to the question which of the two has been usually seen 
at the greatest distance, 112 witnesses are in favor of British lights, 
seventy-two witnesses are in favor of foreign lights, giving a majority 
in favor of British lights of forty on 184 comparisons. Fifteen of the 
twenty-five British lights mentioned are preferred to the foreign lights 
compared with them; one is equal, nine are inferior; giving a majority 
of six in favor of British lights. Of the fifteen British lights preferred, 
nine are catoi)tric revolving or flashing, two catoptric fixed ; two diop- 
tric fixed, two dioptric revolving. 

Nine British lights are said to be inferior to those foreign lights com- 
pared with them. Of these British lights, three are dioptric fixed, two 
dioptric revolving or flashing, two catoptric fixed, two catoptric 
revolving. 

This large preponderance of evidence in favor of the catoptric revolv- 
ing over the dioptric revolving, as hitherto exhibited in England and 
Ireland, and which is further confirmed by the table in Vol. I, p. 117, 
fully confirms the remarks made, and the reason of it and the remedy 
are there given. 

Dioptric revolving lights ought to be very powerful. Of the two 
which are considered inferior to the foreign lights compared with them, 
the Start is one, and the condition of that light, which is described by 
us, will show the value of these comparisons made from observations 
at sea by the men most interested in the lights. The other inferior 
dioptric revolving light is Bally cottin. It appears from the re^dy to 
question that the annual consumption of oil is 354 gallons, as against 
the Start 498, the South Foreland 511, Skerry Vore 781, Kinuaird Head 
800, while at Grisnez it is stated to be 785, all of which are dioptric, 
first-class. And this again shows the correctness of the comparisons, 
for the oil burned is a measure of the ligfit produced. 

Again, of all the foreign lights mentioned and compared, Grisnez 
(probably from its prominent position) is most frequently named. It 
is mentioned as seen at great distances by 108 witnesses ; but of the 
twelve British lights compared with it, seven are said to be better, five 
worse ; and of forty-eight comparisons between it and British lights, 
thirty are in favor of the latter. 

The above evidence, then, goes to show that the quality of British 
lights (speaking generally) is equal to the quality of lights in any part 
or the world ; and the testimony is especially valuable, because the 
men who gave it are mariners, those best able to judgr of the appear- 
ance of the light ; and, as ai)pears from their evidence elsewhere, gen- 
erally know nothing about the manner in which the light is produced. 
As one witness remarks, "they don't know the ropes," C. and D., (catop- 
tric and dioptric,) but most of them think that first-class British lightw, 
speaking generally, are as good as most first-class lights which they 
have seen abroad, and better than many. 

Your Majesty's Commissioners have no reason to differ from this gen- 
eral opinion ; but in subscribing to it, we think it necessary to reA^ert 
again to the various defects that we have ascertained to exist in the 
present dioptric lights, especially of England and Ireland, and to the 
experiments, observations, and reports that have been made by us or at 
our instance on the matter. There are, indeed, many particulars in 
which the quality of British lights might be greatly improved. 
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There was a time when the shores of this kiugdom were unquestion- 
ably much better lighted than those of other countries. At that time 
silvered parabolic reflectors with Argand lamps were considered the 
best of optical apparatus for light-houses, aud they were largely used 
and are still retained in very many situations by the general light- 
house authorities. Amongst local authorities, smoky lamps, candles, 
and tin reflectors, some even painted in front, may even now be found. 

There are indeed many situations in which reflectors properly kept 
are supposed by the light-house authorities to be as useful as lenses ; 
and the labor, care, and skill bestowed by the keepers on the cleaning 
of the reflectors assist in making some British catoptric revolving 
lights compare favorably with the best lens lights in France. In cat- 
optric revolving lights, the number of lamps aud reflectors on one face 
can be multiplied so as to increase the power. Beachy Head, for exam- 
ple, is a catoptric revolving light, showing ten reflectors on one face, 
and is favorably compared with Grisnez, which is a dioptric flashing 
light, though Grisnez is some feet higher than Beachy Head. There is 
but one lamp at Grisnez, burning, according to regulations, 785 gallons; 
at Beachy Head there are thirty lamps, burning about 1,000 gallons of 
oil in a year. 

The fixed catoptric lights of the British Isles are never mentioned by Quality com 
any mariner as having been seen at a great distance, and, indeed, with er countries! 
the exception* of the Lizard, their names scarcely occur among the an- 
swers. There can be no doubt that they will not bear comparison with 
revolving lights on the same principle, -or with the dioptric lights of 
France or Scotland. As to the fixed catoptric lights abroad, (there are 
8carct,ly any in France,) not one of them seems to be named, except 
that on Heligoland, which belongs to the Trinity House. 

On comparing the quality of British lights with those of foreign coun- Particulars of 
tries in the foui* particulars mentioned above, it may be remarked — comparison. 

1st. With reference to the source of light, the observations of the 
Commissioners have placed it beyond doubt that the French have the 
advantage over the English and Irish, in the height and brilliancy of 
their flames, owing mainly to their use of the mechanical lamp. 

2d. As to the optical apparatus, the dioptric system, invented aud 
first employed in France, has been gradually adopted in our own coun- 
try, and in Scotland some improvements have been made in it. There 
is, however, this important difl'erence ; In France the new apparatus 
Avas adopted throughout the whole light-house service ; and in the 
United States and in Spain, it has been lately exclusively adopted in 
the great reformation of the light-house system just effected by the 
governments of those countries ; but in the United Kingdom the old 
reflectors have only been repladed from time to time by the refract- 
ing apparatus ; aud the Board of "Trade now lay down the principle, 
that the expense should only be incurred when the reflectors are worn 
out. It still remains an oj^en question in some minds whether the 
change should at once be comi)leted along the whole shores of Britain, 
and in other minds whether the purely catoptic principle is not better 
than the purely dioptric, under certain circumstances ; l)ut few will 
doubt that a combination of the two would often be the most efficient, 
and such combinaticms exist in all countries, but especially in Scotland. 
Your Commissioners, indeed, are prepared to recommend a more t«\s\^ 
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substitution of these catadioptrio arraugemeuts for the simple metallic 

Substitution reflectors now in use at so many situations, and we deem this esjiecially 

of catadioptric requisite when the light is a fixed one. If the electric light come into 

paratus recom- general use, it may necessitate some important modifications of the 
mended. . . . * 

existuig apparatus. 

3d. As the dioptric apparatus used in England has been obtained 
from France till very recently, or constructed on French models, it eau 
1)6 no matter of astonishment that your Commissioners found in that 
country the same errors of adjustment between the optical i>ieces and 
the lamx> which they had first remarked at homo ; but these errors were 
greatly aggravated in England and Ireland, where the flame was low. 
The excellence of the light at Grisnez w^as found to be due partly to 
the heiglit of the flame of the mechanical lamp, but partly also to the 
fact that the old-fashioned mirrors had been well adjusted to the sea- 
horizon after erection — a point that cannot bo so easily secured in appa- 
ratus of more modern construction, (such as is used at Calais,) where 
the totally reflecting jirisms are secured in their places before the appa- 
ratus leaves the manufactory, and without reference to the altitude of 
the proposed situation. There was, however, but very slight fault to 
be found with the adjustment of the illuminating apparatus at Ailly. 

4th. In regard to the distinction of one light from another by vary- 
ing its character, the French, according to the Admiralty Lists, do not 
aA'ail themselves so much as the English of the various means, and the 
Americans seem to be inferior; but in Spain and Brazil the proportion 
of revolving to fixed lights is much greater, and red flashes are more 
frequently employed than in the United Kingdom. 

The United States authorities pay more attention to tlie distinction 
of light-houses by day, by means of color, than the authorities in this 
country. 

The French use silk webs in the wicks ; and filter the oil that has 
flowed through the burners before returning it to the lamp for another 
night's consumption. 

An account of a bell with a reflector, on Boulogne pier, used in foggy 
weather, with evidence as to the extent to which it answers its purpose, 
will be found. 

EXPENSE OF CONSTRUCTION AND MAINTENANCE. 

Expense of '^^^^ expense of constructiny a light-house depends so much on the 
construction, requisite height of the tower, the accessibility of the site, the facility 
of procuring material or workmen, and many other circumstances, vary- 
ing with the locality or the character of the work, that it is difficult to 
form a comparison between the practice of difterent boards in this res- 
pect ; yet there are some points which appear worthy of remark. 

The triumphs of light-house engineering are those towers which rise 
in the midst of an open sea, on small isolated rocks or reefs that are 
washed over by the waves. The Eddystone was the first of this class, 
but it has been exceeded in magnitude, and in the difficulties overcome 
in the construction, by three more recent erections, the heights and 
total cost of each of which are given below : 

Bell Rock, Scotland, east coast— height 117 feet; cost, £61,331 9». 2d. 
Skerry Vore, Scotland, west coast— height, 158 feet; cost, 83,126 12«. Id. 
Bishop Rock, England, Scilly Isles— height, 145 feet ; cost, 36,559 188. 9d. 
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The two last are, to a certain extent, comparable works, both being 
erected on rocks almost covered by the sea at high water, both far from 
land, and exj)osed to the force of the Atlantic, and both more or less on 
the model of the Eddystone ; yet the Bishop, which is nearly as tall as 
the Skerry Vore, cost in construction less than half what was expended 
on that magnificent work. It must be remembered, however, that at 
Skerry Vore, the workmen, the materials, and all the requisite stores, 
had to be conveyed a distance five times as great as at Scilly, which in 
that stormy region rendered the chances of landing much more jireca- 
rious, and that a quarry and harbor had to be formed ; circumstances 
which involved a large expense that cannot be estimated with any 

precision. 

*• * # ' jf it ■» # 

The only complaints which the Commissioners have heard respecting 
the cost of erection of light-houses have been with reference to the 
Scotch, and have proceeded from the Board of Trade. The structures 
erected during this century in that country are doubtless most substan- 
tially built, generally of granite, and of great height ; there seems to 
be very little outlay on mere ornament, and they present a noble 
ax)pearance as iiublic works ; but when the great difference in cost be- 
tween them and the English light-houses designed to serve a similar 
purpose is considered, there can be little doubt either that the Scotch 
and Irish authorities have not paid due regard to economy, or that the 
English authorities, keeping economy too closely in view, have not 
erected edifices worthy of themselves and of the nation ; unless, indeed, 
there be some circumstances which render similar erecticms necessarily 
more costly in Scotland and Ireland. 

It is difficult to compare justly the cost of construction between the Expense of con' 
different portions of the United Kingdom ; it is still more difficult to pa?ed w^th^'fS- 
draw a comparison with the expense incurred in countries where labor cign countries, 
is very differently remunerated, and where the management of light- 
houses is centralized in the National Government. 
•» *. * # # » « 

On the whole, therefore, the outlay of foreign governments in the 
construction of light-houses, making every allowance for the advan- 
tages which a more centralized system gives in such a comparison, 
appears to be rather greater than the outlay incurred by the English 
Board. 



EXPENSE OF MAINTENANCE. 

The expense of maintenance of a light depends to a great extent on Expense of 
its class. It would be futile to attempt a comparison by taking the maintenance. 
whole amount expended on lighting the coasts by each general author- 
ity, or by each different country, and dividing that by the number of 
lights, unless it were ascertained that the different classes were in the 
same proportion, and that all expenses of light-ships or buoys were 

excluded. 

*i * * # # # * 

From this it is evident at a glance, that as the Scotch dioptric lights Scotch method 
bum a larger amount of oil than the English or Irish, they are more oiicommendetf 
expensive in that item ', but in this particular, 'expense becomes a mea- 
EX 2 
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sure of efficieDcy. " The Scotch effect a saving in oil, amounting to about 
£1,300 per annum, by lighting and extinguishing their lamps not at sun- 
set and sunrise, but at the going away and reappearance of daylight, 
'periods calculated separately, and tabulated according to the latitude 
of each station. The amount burnt in the large catoptric lights of 
each countiy is about the same, oil being Id. or 2d. per gallon cheaper 
in England than in Scotland or Ireland. Repairs of buildings is a 
larger item in the English than in the other light-houses, as they are 
usually older constructions, and of a less substantial character. The 
Scotch towers are generally not i)ainted. As to the total expenditure, 
there is evidently a discrepancy in the manner in which it has been 
returned by the different authorities, the Northern Commissioners and 
the Ballast Board having included items not included by the Trinity 
House, thus showing a greater discrepancy than exactness would war- 
rant. 

Besides the expenditure incurred in the individual light-houses, there 
are the general expenses of the authority having charge of them. This 
is an important subject of inquiry, but will be better treated of under 
the head of " system of management." # # « # 

The French Government pays the keepers much less than is paid by 
an J' of the general authorities in the United Kingdom, but its outlay 
in oil is very properlj^ greater than in England or Ireland. The United 
States, on the contrary, pay as much as £275, in keepers* salaries for a 
first order light-house, whilst the Trinity House pays on an average 
£126 lbs. 9d. 

FLOATING LIGHTS. 

Number ^^^ number of floating lights in i)Osition in the United Kingdom is 

forty-seven. 



Quality. 



The evidence which the Commissioners have obtained from the mas- 
ters of light-vessels goes to prove that the most exposed situations are 
not necessarily the most dangerous or disagreeable. The masters of 
the Seven Stones and Coniugbeg light-vessels agreed in saying, that the 
long sea, and great length of chain required to anchor in deep water, 
made their stations, which are the most exposed in the kingdom, easier 
to ride in than stations where the sea is shorter, the water shallower, 
and the current stronger ; such as at Arklow, the Owers, and Cockle ; 
and the master of the light-vessel in the Humber, who had crossed the 
Atlantic sixty times, said that he had never met with so "nasty " a sea 
as in the River Humber. 

This, which at first sight appears strange. Is exi)laiued by the fact, 
that when the wind is strong and its direction across a strong tide, a 
vessel often rides broadside to the sea. In the ox>eu sea the tides are 
not so strong, and the waves are longer. 

The light-vessel at the Goodwin was seen by the Commissioners so 
riding, to windward of her moorings, broadside to the sea, and rolling 
heavily. 

The efficiency of a floating light depends on the attention paid to the 
four points dwelt on in reference to the quality of lights on shore, with 
one very important addiition, namely, that it should remain on its sta- 
tion in all weathers. 
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The best proof that the lights are efficient in the last particular is to 
be found in the statements of the light-house authorities, which are 
fully confirmed by the evidence of mariners. The light-vessels very 
seldom go adrift, and there is no instance on record in which the crew 
have voluntarily run from their stations in bad weather. When they 
have been driven from their moorings, the vessels have always been 
replaced in a very short time, and none have ever been wrecked. The 
mariner's evidence on this point is valuable, because the rare instances 
in which light-vessels have been off their stations are rei)eatedly men- 
tioned by independent witnesses as remarkable events. It does not 
» appear that the lights have ever been accidentally extinguished. 

Much has to be learned about the best form for resisting the force of Form of light- 
winds and waves when the vessel is always at anchor. The shape of 
the hull now varies considerably. Some are longer than others. The 
part of the vessel to which the moorings are attached, and the points 
where the chains enter, are different. The Irish vessels are generally 
longer and sharper than those in England, and set an after-sail when 
its use enables them to ride more easily. We have endeavored to obtain 
evidence on these jioints, and have received many valuable opinions in 
reply to our questions on flotation. The testimony of the men on board 
' has been in favor of considerable length, fine entrance, and a low point 
for attaching the moorings ; but we would recommend this branch of 
scientific inquiry to the attentive consideration of those who have to 
-. decide the question practically, as these questions materially affect the 
steadiness of the light, security of ship, and safety and comfort of the 
men. 

The source of light in light-ships is invariably the combustion of oil. 
Mechanical or large lamps are not employed. 

The apparatus by which the light is directed to where it is needed 
consists of silvered reflectors and Argand lami)8. In three instances 
^ only has the dioptric system been adopted in light-ships, one of them 
^- being the local floating light of Stockton-on-Tees. 

' The reflectors are also smaller afloat, and, with one or two exceptions, 
> only one reflector is shown on each face, and can be seen at once. The 
J silver is much more liable to injury,. and the reflectors were generally 
^■. found to be in a less brilliant condition than any that were seen on 
- shore ; though in some of the vessels the reflectors were quite as well 
^ polished as any seen. Reflectors also wear out much sooner at sea. 
I- It is a question for consideration whether the dioptric principle might Improved il- 

'^ not be more generally introduced into floatinij lights ; and whether lu"iipating ap- 

° ' & 6 » paratus recom- 

some of the improved methods of producing light might not be adopted mended. 
t. afloat. The science of illumination, as regards floating lights, requires 

ii development, especially as ship's lights are now made so brilliant. 

ft * ' * * * * * * 

In regard to the distinction of the light of one light-ship from another, Red revolv- 
s*' or from shore lights, or from the lights of moving A'essels, your Com- o^mended ^^^ 
^^^^ missiouers cannot help thinking that red might be more frequently used, 
provided the revolving dioptric apparatus is adopted, and that a larger 
tbt proportion might advantageously be made to revolve, i)rovided the 
^vit^ rapidity of revolution be suflicient to prevent the long extinction of the 
.&ta- light. 

Another point is the color and distinguishing n\ark of ftoa\m^\\^\\a 
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by day ; for it is important to every mariner to be enabled to recognise 
a particular light-vessel at a glance. 

The Trinity House light-vessels are painted red. In Ireland they are 
black with a white streak. At Liverpool, two are red and one black; 
and they are all distinguished by balls hoisted at the mastheads, and 
by other signals, and some have their names painted on tbeir sides. 
Black and red seem to be the colors which contrast best with the color 
of the sea, and they are in fact best seen. 
Improved fog Gongs are used as fog-signals in the light- vessels of the Trinity House 
signals recom- ^j^^ Ballast Board ; but your Commissioners are satisfied that they are 
not sufficiently powerful, and recommend the provision of a more efficient 
warning in fog as a subject of investigation and experiment. 

* * *r » # # * 

It is evident that, whether at home or abroad, it is far more costly to 
maintain a light afloat than on shore, and where the light itself cannot 
be made perfectly stationary, a refined adjustment of the illaminating 
apparatus to the horizon would be injurious. Where practicable, 
therefore, stationary buildings should be erected, such as the screw-pile 
light-houses at the mouth of the Thames, .and elsewhere. 

BUOYS. 



Quality The prime requisites in a buoy are that it should be conspicuous, 

distinctiA'e, and permanent. 

It apx)ears from the returns, howcA^er, tliat buoys are liable to various 
accidents, especially that of being fouled or run down by ships. Of the 
356 Trinity House buoys iu position, only 14 broke adrift in 1858 ; none 
of the egg-bottomed or flat-bottomed buoys were so displaced in that 
year. Of the 92 buoys belonging to the Northern Commissioners, 2 
only broke adrift in 1858 ; and of the 53 buoys under the Ballast Board, 
only the same number ; while of the 608 buoys under local authorities, 
a somewhat larger proportion, namely, 35, broke adrift, though these 
latter generally ride in much less exposed situations. 

Some buoys, for instance those under the Admiralty, in the fairway 
leading into Portsmouth harbor, disappear under water as soon as the 
tide becomes strong, and only reappear at slack water. Generally 
speaking, the buoys in use are not constructed on scientific principles; 
but there are others, either used or designed, which show more thought. 
Herbert's buoys have been tried on a large scale at Liverpool, in Ire- 
land, and in England, and appear, when properly constructed, to be 
excellent. Lenox's, Poulter's, and Peacock's buoys, and many other 
forms, ajipear also to ride successfully ; and in the Clyde there are large 
iron buoys of peculiar construction, which are commended. 

The best form for a conspicuous floating body, to be permanently 
anchored at a particular spot, and the best method of securing it, have 
yet to be decided. 

We have also asked and obtained the evidence of scientific men on 
this point, and would specially recommend the subject to the authori- 
ties who have to deal practically with it. 

Another and a very important inquiry as to the efficiency of buoy- 
age, is the system on which channels and harbors are buoyed, and 
whether, indeed, any system is adopted. Till lately, there was no at- 
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;empt at uaifor:nUy ia any part of the British Isles, but the Northern 
Commissi oners adopted a system, the main feature of which is placiug 
red buoys on tlie starboard hand in entering the harbor, and black on 
the port hand. The Irish Board have frequently adopted a system, too, 
but it is exactly the reverse of the Scotch ; and only last year the Trinity^ 
House have decided to buoy channels uniformly, but on a totally dif- 
ferent plan, namely, red or black buoys to starboard, aud chequered to 
port, but they do not contemplate applying it to channels already 
buoyed. The Board of Trade has required that Lough Swilly, in Ire- 
land, should be buoyed on this system. In the meantime, some of the 
local authoities, as those at Liverpool aud the Clyde, have adopted 
systems of their own, which may or may not be the same as that of the 
general authority in the same country. The Admiralty have no uniform 
system. 

Your Majesty *s Commissioners recommend that some natioual system Uniform sys- 
be introduced into the United Kingdom, and that the colors adopted in ^^^ reconunen- 

it should be dark. In support of this we would ascain call attention to <le<i with dark 

colors, 
the mariners^ evidence. Of 268 mariners who have rei)lied to question 

28, 148 are in favor of a uniform system, and a very large majority of 

^hose who have replied to question 17, prefer black and red for colors, 

ind angular forms, as being the most visible on the sea. The disadvan- 

bage of white under such circumstances has been frequently illustrated. 

A.ttention is directed to various proposed systems of buoyage. 

*f # « * # # w 

The original cost of a buoy varies greatly with its character and size. Expense of 
The Trinity House generally employ can buoys, costiug from £27 to construction. 
£36, but it has many of a better kind, costing £58, £130, aud even 
£197, when complete. The Ballast Board makes most use of a buoy 
costing £26, but those costing £42 10«., or £62, are not infrequent, and 
their largest, Herbert's buoj-, cost £99 48. The Northern Commission- 
ers, on the other haud, do not employ other than the old nun aud can 
buoys, costing from £16 16*. to £31 lOs. 

The repairs required by a buoy arise mainly froui accidents. Paint- Expense of 
ing, however, is a regular expense, costing annually from £2 lOs. to £5 "maintenance. 
5«. each in Ireland, 6«. 6d, in Scotland, and the mere expense of the 
paint in England, as it is done by the crews of the floating lights when 
off duty. 
The United States Government commonly use nun and can buoys, cost compar- 

costing from £40 to £100. The Spanish obtains its buoys from Eng- ^^ ^i*^ foreign 
I - " *^ '' ® countries, 

land. 

BEACONS. 

It is impossible to determine the number of beacons in the British Number. 
Isles, for the word itself is somewhat indefinite, particularly in the 
local returns, where they cannot be rigidly distinguished from other 

small leading marks. 

* ■t' * # * « # 

In rivers and estuaries, in the United Kingdom and elsewhere, beacons Quality, 
^r© commonly sticks or beams of wood, i)lanted in the mud, or fixed to 
'^cks. Sometimes a beacon is a pile of stones, but there are also hesk- 
^ons of solid masonry, and structures of iron solidly fixed in places 
^here such marks have been thought sufficient, and a light was uot 
honght necessary. There is a beacon on a rock near StoTiia\^a^, ^'\i\cA\ 
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Pile-beacons reflects light directed upon it from a light-house on shore. Hollow pile- 
beacons have been erected on some shoals, as on the Groodwin Sands, 
and might advantageously be substituted in other places for buoys, 
just as permanent pile light-houses are being in some places substituted 
for floating lights. 
Uniform sys- The beaconage of the United Kingdom, like the buoyage, is on no uni- 
beacons^^ eom^ ^ovm system of color, or form, or construction ; and generally nothing but 
mended. local knowledge enables a mariner to tell his position by the beacons 

alone. The navigation of the Clyde is much facilitated by beacons 
solidly built at short distances from one another, and marked bo*;h by 
color and by other indications, so as to show on which side of them is the 
channel. What is there effected might be attempted with advantage 
in other places under other jurisdictions. 

Speaking generally, the beaconage of the United Kingdom admits of 
great improvement. The number might be increased, and the quality 
improved, and the efficiency of the service advanced. 
Expense of con The expense of erecting a beacon depends of cours« wholly on the 
maintenance.^^ nature of the construction and of the site. The cost varies from that 
of the beacon on the Wolf Rock, off the Land's End, amounting to 
£11,298, to that of " Jack-in-the-Basket," at the entrance of Lyming- 
ton Creek, a mere pole painted white, with a basket at its top. The 
Pabba Beacon, in the Sound of Skye, the latest erected in Scotland, is 
of malleable iron, forty feet in height, and cost £502 5s. 2d. The ex- 
pense of maintenance is in many cases nil, and never should be much, 
unless in situations where the nature of the position is such that dam- 
age is frequently being caused by the almost irresistible force of the 
sea. 
Comparison The beacons which your Commissioners have seen abroad, and those 
countries?'*^^° described in the returns from foreign countries, do not seem to be better 
than those of the United Kingdom, except in so far as there is a 
national system. 

In France, the beacons and buoys are colored on the same plan, and 
even i)atche8 of rocks on diflereut sides of the channel are (according 
to the returns) painted black and red. 

In Sweden, the trees which are planted in the water, on one side of a 
channel, have a bunch of branches at the top, and those on the other 
side are left bare, and the principle of indicating compass bearings of 
shoals is acted on. 

SYSTEM OF GOVERNMENT. 

Management 'The system of management and control under which lights, buoys, 
and control. ^nd beacons are constructed and maintained in this kingdom, as laid 
down by the Merchant Shipping Act, 17 and 18 Vict., c. 104, is as fol- 
lows : 

The several authorities mentioned in the act are : Ist, the Queen in 
Council; 2d, the Committee of the Privy Council for Trade; 3d, the 
Trinity House; 4th, the two other general light-house authorities, 
namely, the Commissioners of Northern Light-houses for Scotland, and 
the Port of Dublin Corporation, or Ballast Board for Ireland; 5th, local 
authorities, of which there are about 170. 
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SYSTEM OF CONTROL. 

Ist. The Queen in Council may trausfer to a general light-house au- Queen in Coun- 
thority the powers of a local authority within its jurisdiction, making -il- 
default in erecting, maintaining, or placing any local light-house, buoy, 
or beacon. (Sec. 395.) 

The same power may consent to the following acts by the general 
light-house authorities : Exemption from dues ; alteration of mode of 
collection; substitution of dues, (Sec. 398;) and may fix dues for new 
lights, or .alter their amount. (Sec. 410.) 

So far as your Commissioners are informed, the powers of local author- 
ities have very rarely been transferred from the local authorities who 
exercise them. One case was the light at Douglas, Isle of Man, lately 
transferred from the local authority to the Scotch Board. Provision 
has to be made for dues in such a case. Sees. 395 and 413 seem to give 
the necessary powers. Under Sec. 397 the Queen in Council may alter 
dues. 

2d. The Board of Trade ma>y, on complaint of inefficiency, authorize Board of Trade, 
persons to inspect all light-houses, buoys, and beacons under the gen- 
eral light-house authorities, and may at all times demand from them 
returns, explana*:ion8, &c. (Sec. 393.) 

From the evidence before your Commissioners, it appears that the 
first of these powers has been very little exercised, and that the latter 
fea« to a very great extent. 

The Board of Trade may sanction interference with local authorities 
l>y general authorities, (Sec. 394,) but your Commissioners are not in- 
fomed that they have ever been asked to do so. This section gives 
^ge powers to the general authorities, but they have been exercised 
only to a very small extent, if at all. 

On the contrary, it appears from a letter dated 9th February, 1859, 
ttat as regards the harbor lights marked in the Admiralty Lists, the 
Board of Trade had •* no information to enable them to state by whom 
they were then managed ;" and it further appears, from the return of 
the Scotch Board, that the Commissioners for Northern Light-houses 
conld only furnish a list of these local authorities, so far as knowytf and 
it does not appear from the returns, or from the personal observations 
of your Commissioners, or from the oral evidence, that local lights are 

^8p€cted or interfered with to any extent by any of the general author- 
ities. 

Your Commissioners have reason to believe that very little com fro/ of 
ftuy kind has been exercised over the local authorities, and we gener- 
*Uy found the lights to be less efficient than those managed by the 
general light-house authorities, and to be managed on no regular system 
of any kind. 

The Board of Trade may direct the general authorities to account for 
and pay over to the Paymaster General the dues collected by them, 
(<3ec. 402,) and this they have accordingly done. There was on Febru- 
ary 6, I860, a very large surplus of £361,645 Is. 2rf., invested in Ex'-he- 
V^er bills and cash, in the hands of the Paymaster General. 

The Board of Ti-ade may decide questions in dispute between the 
Irinity House and the other two general light-house authorities, by 
granting or withholding their sanction, either wholly or partially, and 
**ither with or without moditication in relation to the matters submitted 
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to them (Sec. 406.) The directions given by the Board of Trade in rela- 
tion to the matters aforesaid shall forthwith be communicated by the 
Trinity House to the general authority in question, and that authority 
is bound to act in conformity therewith. (Sec. 407.) Under Sec. 408, the 
Board of Trade may sanction directions of the Trinity House to the 
other two light-house authorities, but we do not find that the Board of 
Trade are empowered by the act to direct the Trinity House as to then 
nmnagement ; and we are informed that the Board of Trade, whatever 
may be- the nature and extent of the power which they actually exert, 
only claim " the control of the purse." But the power given to the 
Board of Trade by Sec. 405, which seems intended only to meet cases in 
which the Trinity House do not signify their approval of the works 
which the other general authorities submit to them for their sanction, 
api>ears to have been taken to embrace other cases, and to include a 
I)ower of control over the Trinity House ; and such a power of control 
has been exercised in many instances in England, Ireland, and Scot- 
laud. 

Under sections 408 and 409, the Board of Trade have power to sanction 
directions originating with the Trinity House, and addressed to 
the other general authorities, and they act as a court of appeal; 
but no case has been brought to the knowledge of your Commissioners 
in which this power has been exercised. 
Illustrations ^® illustrations of the manner in which the control of the Board of 
of system of Trade is exercised the following may be cited : In the case of Grodrevj', 
the Trinity House, anticipating the non-concurrence of the Board of 
Trade, on the score of economy, selected a site, but not the site they 
would have preferred, and it was finally adopted; but not until after 
several other sites had been suggested by the Board of Trade, and after 
a correspondence extending from July 13, 1855, to November 18, 18.57. 

In the case of the light-house at North Unst, the Commissioners of 
Northern Light-houses were overruled through the Trinity House, sind 
a temporary light-house was built on a situation of which the engineer 
of the Scotch Board disapj^roved. The men considered themselves to 
be in great danger when the bad weather came on, and they are now, 
as appears from the correspondence, cut oft' (in the permanent light-- 
house) from communication with the shore whenever the weather is 
foggy, because their Lordships would not sanction the laying of an elec- 
tric telegraph which the Commissioners wished to construct; and the 
making of a path from the houses to the shore, to facilitate a walk 
of some miles over rough ground, was refused. The keeper on shore is 
now compelled to walk over hills, in all weathers, and often in vain, for 
the signal hung out is frequently' invisible from fog, when the observer 
arrives at the point from which the light-house can be seen in clear 
weather; and one keeper nearly lost his life in the performano*^ of his 
duty. The great importance of this signal being made out every day is 
dwelt on by Mr. Cuuingham in his evidence. 

Again, the light at Holborn Head was made the subject of a volumi- 
nous correspondence, lasting from December 24, 1856, to February 9, 
1860. The cost of the site was £200. The main questions in dispute — 
the breadth of a road, and whether the proprietor of the land should lie 
entitled to use it^ — and the result is thus described in a letter from 'the 
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proprietor: "The t€rni8 * * * are the same proposed by the 

Commissioners and agreed to by me more than two years ago." 

The Ballast Board of Dublin, in 1854, were deprived of a steamer 
which they purchased in 1851, in consequence of the Board of Trade not 
considering it sufficiently used. The vessel was transferred to the 
Trinity House, and sold by order of the Board of Trade; the original 
cost was £18,500, and the price realized about half that sum; and the 
Ballast Board forward stores to light-houses in sailing vessels, make 
their inspections in steamers borrowed from the Trinity House, and 
shift buoys of large size by means of a small steamer called the "Midge," 
which your Commissioners saw, and considered to be wholly unfit for 
the seas of the Western Ocean. In consequence, as it is stated, stores 
are delayed, so as to endanger in some instances the extinction of lights 
in distant situations. The membei-s of the Ballast Board are delayed 
and impeded on their inspections, and their movements being known 
long beforehand, their visits are expected and are less useful. The 
buoy service is made one of considerable danger, and it is unquestion- 
able that the money saved is quite insufficient to counterbalance the risk 
incurred and other disadvantages. In this case the Board of Trade, as 
appears from the correspondence, not only deprived the Ballast Board 
of the steamboat, contrary to the wishes of the Ballast Board, but 
entered into negotiations with steamboat companies for shifting light- 
vessels. 

The Commissioners for Northern Light-houses were overruled in the 
selection of the illuminating ai)paratus to be used at the Butt of Lewis, 
and again at the light-house of Rhu V'aal, at the entrance of the Sound 
of Islay , as to the height, as to the arc to be illuminated, the color ex- 
hibited, and the purpose of the 'ight. The decision was opposed to the 
opinion of the surveying officer on the district, and to that of the sea- 
men and others accjuainted with the locality; and it does not appear 
that it was wholly approved by the Trinity House. 

The light-house on the Iron Rock (Sound of Jura') remains unbuilt, in illustrations 
consequence of a difference of opinion as to an estimate (£9,360) for ^^ system of 
plans which had been approved by the Board of Trade, but which, as 
they maintained, must be executed, if at all, for a considerable less 
sum (£6,000) than that which the engineer employed by the Commis- 
sioners of Northern Light-houses considered necessary. A voluminous 
correspondence took place, which has ended in the complete suspension 
of all proceedings, to the detriment of the service. The Board of Trade, 
although fully admitting the remarkable accuracy of the estimates of 
the Messrs. Stevenson, as tested in numerous works by the ultimate 
expense incurred on them, refused to allow tenders to be invited for 
this light-house, seeing apparently some connection which your Com- 
missioners have been at a loss to discover between the amount of an 
engineer's estimate, known only to the authorities, and that of the ten- 
ders which follow it. 

When a gun yras asked for as a fog-signal on board the Kish light- 
vessel, the Board of Trade objected to the expense, on the ground that 
it was for the benefit of vessels trading to the port of Dublin, and to 
the fact of a gun being fired, as it might possibly be mistaken for that 
at Holyhead by vessels that were not crossing the Irish Channel. Yet 
at length they consented to a large bell, of peculiar construction, and 
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afterwards allowed the gun instead, provided it was not purchased or 
maintained at the expense of the mercantile marine fund, and if fired 
always twice in succession. 

And so the power of the purse appears to he construed into the right 
to control the action of the authorities in all matters, however minute, 
which involve the slightest expenditure. 

The Board of Trade claims to exercise their power of control to this 
extent under clauses 422 and 406 of the merchant shipping act. It 
becomes a subject for consideration how far the control so exercised is 
beneficial or necessary, and whether the saving in cost (if any) secured 
is worth the time lost, and the danger run by ships during these length- 
ened discussions between the authorities. 

It ai)pears to your Majesty's Commissioners that the better and 
simpler course would be to make the light-house authority — which ought 
to be resptmsible for the position, character, and everything connected 
with the work — responsible for its cost. 

As matters are at present, the Scotch Board and Irish Board cannot 
be held responsible, for they have two masters over them; and as the 
Trinity House were practically overruled in the case of Godrevy, the 
real governing body has come to be the Board of Trade. 
Controlling de- ^* ^^ therefore important to consider whether the Board of Trade,' 
partment con- when acting in strict accordance with the provisions of the act, is the 
department of government best constituted to form an opinion on sub- 
jects connected with coast illumination, and better able to judge of the 
necessity of establishng new works than the authorities who propose 
them. For example. Captain Bedford, the surveying officer on the west 
coast of Scotland, proposed the placing of certain buoys which he con- 
sidered to be of importance for the interests of general navigation ; the 
Commissioners for Northern Light-houses approved of most of these 
suggestions, adopted some of them, and, on the 8th of March, 1860, 
wrote for the statutory sanction of the Trinity House for the placing of 
these buoys. On the 21st of March, the Elder Brethren "did not feel 
that they would be justified in recommending to the Board of Trade 
that they (the buoys) should be placed at the expense of the mercantile 
marine fund." And, on the 9th of April, the Scotch Commissioners 
appealed to the Board of Trade, on the ground that the reasons given 
by the Elder Brethern were insufficient. They x)ointed out that some 
of the buoys were intended for the use of vessels navigating the Cale- 
donian Canal, and others for those navigating the Sound of Jura, where 
it has been thought advisable to erect two large light-houses for gen- 
eral purposes, and that other buoys were for other localities where bea- 
cons and light-houses are in course of erection as part of the general 
scheme. 

On the 20th of April, the Board of Trade sanctioned the placing of atie 
of the proposed buoys, but it was stated that, " as regards the other 
buoys, my Lords, without entering into the question whether they 
would be useful for the local, rather than the general trade, are not dis- 
posed to think them necessary, and must, therefore, decline to sanction 
the expense." 

Assuming that this decision is strictly within the provisions of the 
act, and setting a^ide the rights of the question, your Commissioners 
deem it to be a matter for grave consideration whether the constitution 



27 

ot the Board of Trade is such as to make that department of the gov 
ernment best able to judge of such questions. The surveying officer on 
the station, who has the best opportunity of judging of the facts, and 
the Commissioners, who are responsible for the work, are agreed. The 
Trinity House differ from both on a financial question ; and the Board 
of Trade differ from all, and decide on a question of expediency. They 
sanction the placing of one buoy, admitting the principle for which the 
Scotch Board contend, and so overrule the Trinity House ; they refuse 
to sanction the rest, and so overrule the Scotch Board ; and they give 
as their reason that they do not consider those buoys necessary'. 

In this recent case, then, the principle of government is clearly laid 
down, and brought into action. The refusal is on the ground of ex- 
pediency ; the question in dispute is not settled, but the umpire decides 
the matter from his own point of view, and so far as regards the Scotch 
and Irish Boards (if not the Trinity House itself) the principle of this 
case seems to be the ruling principle of the control as at present exer- 
cised by the Board of Trade over the light-house authorities. 

If this is the principle authorized by the merchant shipping a<*t, the 
independent action of the light-house authorities has ceased to exist. 
The governing authority has, in fact, become vested in the Board of 
Trade, though no provision is made by the act to enable that depart- 
ment to judge more accurately of such matters than the light-house 
authorities, who are controlled, and the Admiralty surveying officers, 
whose local knowledge has been disregarded. If the governing power 
is really vested in the Board of Trade, and if that department is so con- 
stituted as to be competent to conduct the service, the other authorities 
are superfluous. On the other hand, if the general authoritis are neces- 
sary, and conduct their business satisfactorily, and are to be continued, 
their powers should not be thus limited or thus controlled. 

As matters now stand, the whole management of the light-house ser- Present sys- 

vice appears to be impeded by the opposing action of three separate [,^™ objectiona- 

governing bodies ; and it does not clearly appear what advantage is 

gained to counterbalance the delay which results from this complicated 

system. 

3d. Trinity Home, The next in order of the authorities having charge ^^^^J^^lip^ 

& & powers of Trin- 

of lights, &c., is the Trinity House. ity House. 

By section 392 of the merchant shipping act, that body may enter and 
inspect all light-houses under the management and control of the two 
general authorities next in order, namely: The Commissioners of 
Northern Light-houses, and the Ballast Board, Dublin. 

By section 405, it may control these two bodies, by refusing its sanction 
to new works, or to proposed alterations in existing works ; but this 
l>ower is subject to an appeal to the Board of Trade. 

By section 408 it may direct the other two to execute new works, or 
to modify or remove works in existence, &c.; but this power requires 
the sanction of the Board of Trade, and seems never to have been ex- 
ercised. 

As to the power of inspection over the other two bodies under section 
392, the Elder Brethren, in reply to question 8, have furnished a return 
showing the special services and inspections in which they were 
engaged in 1857 and 1858, from which it appears, that trom May 6 to 
26, 1857, "a committee (accompanied by Captain Sulivan, of the Board 
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of Trade,) visited the west of Ireland" and "around Scotland," and that 
they were accouiX)anied by officers of the Scotch and Irish Boards. The 
names of the i>laces visited are given in detail, and include places on 
which light-houses have been erected, or on which it has been proposed 
to erect such works ; places which have been the snbject of much cor- 
respondence, in which the views of the Commissioners of Northern 
Light-houses differed trom those of the Trinity House, and the Boanl of 
Trade; for example, the Iron Bock, in the Sound of Jura; Me Arthur's 
Head., the Black Rocks, and Rhu Yaal, in the Sound of Islay. The 
lights visited were few, and the time short, and it was partly occupied 
in inspecting localities in England, coaling, &c. 

On the 17th of May, 1858, a committee of the Elder Brethren visited 
St. Abb's Head, accompanied by Captain Sulivan, three of the Northern 
Commissioners, and Mr. Stevenson. 

This power of inspecting works not in England was, therefore, not ex- 
ercised to a great extent in these two years by the Trinity House, either 
in Scotland or Ireland. 

As to the power of control under sections 405 and 408, the cases in 
which the Scotch and Irish general authorities have been conti'oUed by 
the Trinity House will be found in the Scotch and Irish replies to ques- 
tion 17, General Light-house Return; question 19, General Floating 
Light Return and General Remarks, Circular II ; and question 18, 
Buoys and Beacons, Circular V; and in the evidence of Messrs. Cun- 
ingham and Stevenson, Sir James Dombrain, and the Earl of Meath. 

The action of the Trinity House throughout, as appeai-s from that cor- 
respondence, has been subordinate to the action of the Board of Trade, 
and views apparently originating with the Board of Trade have been 
carried out in cases where a difference of opinion had arisen between 
the light-house authorities on other points. 

It seems, therefore, from these returns, that the i)ower of inspection 
conferred on the Trinity House has been sparingly exercised, and that 
the power of control and direction has generally served to transfer the 
decision from the Commissioners of Northern Light-houses and the 
Ballast Board through the Trinity House to the Board of Trade. 

SYSTEM OF MANAGEMENT. 

System of The managenient of the light-houses, floating lights, buoys, and bea- 
management. ^j^j^g q^ ^jjg coast of the United Kingdom has been entrusted to what 
are termed the three General Authoriti&t. They are the following: 
General An- Ist. Th€ Trinity House, by the mercantile shipping act, under section 
thonties. 339^ ^iSLS the superintendence and management of all light-houses, floating 

lights, buoys, and beacons in England, Wales, the Channel Islands, 
Gibraltar, and Heligoland, except those which are under local authori- 
ties. 

2d. The Commissioners of Northern Light-houses j subject in some matters 
to the control of the Trinity House and the ultimate control of the Board 
of Trade, have in Scotland, and in^the Isle of Man, the manageriient of 
light buoys, and beacons, except those which are under local authorities. 
3d. The Ballast Board of Dublin have similar authority, subject to 
similar control and exceptions, in Ireland. 
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Under section 396 of the above act, these general authorities may 
levy the same dues as formerly. 

Under 398, they may, with consent of the Queen in Council, exempt 
from dues, alter the mode of collection, or substitute dues for other 
dues. 

Under 401, they may, by their collectors, distrain for dues. 

Under 402, they account, as is directed by the Board of Trade, and pay 
over the money to the Postmaster General. 

Under 404, they may build, remove, or alter light-houses, and place, 
erect, remove, or alter buoys and beacons, but the Scotch and Irish 
Boards must have the sanction of the Trinity House, and, in case of 
dispute, of the Board of Trade. 

Under 415, they may prevent false lights, under a penalty of £100. 

Under 394, with sanction of the Board of Trade, they may compel 
local authorities within their several jurisdictions to lay down new 
buoys, remove or discontinue light-houses and beacons, and vary the 
character of light-houses and lights. 

And they may prevent the construction of new lights by these 
authorities. 

Under 395 they may apply to the Queen in Council for the punishment 
of the defaulting local authority. 

The powers, then, of these three general authorities are twofold — 
Ist, the power under which they manage their own service ; 2d, their 
control over local authorities. 

Before considering the action of these general authorities, it may be 
useful to give a short account of the origin and history of each. n 

GENERAL AUTHORITIES. 

1st. The T)inity Home. As appears from the report of the select com- Trinity House 
mittee on the foreign trade of the country, 1822, the germ of the cor- 
poration existed as early as the reign of Henry the Seventh, as an asso- 
ciation for piloting ships. 

In the reign of King Henry the Eighth the society was incorporated 
by royal charter, (May 20, 1514,) and this charter was confirmed and 
altered by Edward the Sixth, Queen Mary, Elizabeth, and James the 
First. 

The charter of James the First settled this constitution of the corpor- 
ation, and. such it continues. 

The charter was dissolved in 1647, but wa& renewed by Charles the 
Second, on the Restoration, and the disposal of the funds was settled 
partly for charitable purposes. 

The charter was surrendered to Charles the Second, and renewed by 
his successor in 1685; and the charitable uses of the funds of the cor- 
poration were again settled. These funds were derived from various 
charges, such as pilotage, lastage, loadmanage, ballastage, &c. 

The light dues, the principal source of the revenues of the corporation General Au- 
in 1822, and the source from which lights are now supported, were tnonties, Trin- 
chiefly collected under patents granted by the Crown, upon the petition 
of persons offering to pay certain sums for the erection of lights ; which 
dues the Crown authorized the corporation to receive as a compensation 
for the erection and maintenance of the lights required. 
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The corporation had also the power of erecting and maintainiug bea- 
cons and marks of the sea. 

The first light under the management of the Trinity- House was 
erected in 16?^, subsequent to the erection of several light-houses by 
private individuals; and these private persons, and their successors, 
and others, subsequently greeted lights, obtained patents, and under 
them levied dues on passing ships, which, as trade increased, grew 
to be large incomes. 
Parliament- The following was the state of affairs when the Parliamentary Com- 
tees, 1822.°^°^^^ mittee was appointed, in 1822 : The Trinity House and private individ- 
uals were maintaining lights and levying dues on passing ships, British 
and foreign ; the former applying their funds, amongst other purposes, 
to support charitable institutions, and the latter applying the surjilus 
of the dues levied to their own uses as their own private property. 

With this disposal of the funds, the committee of 1822 found no fault, 
but they recommended the substitution of a tonnage rate for passing 
tolls, and the purchase of the interests of individuals in private and 
leased lights, and that all these should be brought under one control. 
1834. In 1834 another parliamentary committee was appointed, which re- 

ported on the then state of affairs. 

They dwelt strongly on the importance of the service, the impropriety 
of levying dues on shipping for the benefit of individuals, and on the 
different constitution of the boards of management in the United King- 
dom; and they recommended that all public general lights should be 
placed under one board, resident in London, and conducted under one 
system of management. 

That the Trinity House should have the management of all general 
public lights in the kingdom ; and that their rules should be altered 
and extended so as to admit officers of the royal navy and other scien- 
tific persons. 

The committee considered that the admission of the Hydrographer of 
the Admiralty, and of other scientific persons, would give a strong im- 
pulse towards the execution of the duties assigned to the Elder Breth- 
ren ^ and they mentioned, though they did not recommend, the board 
suggested by Captain Drummond, namely, a board to consist of four 
persons. 

1, A seaman, (the Hydrographer to the Admiralty ; ) 2, a scientific 
chemist; 3, a member of the Royal Society, (an optician;) and, 4, the 
Pi-esident or Vice-president of the Board of Trade, together with secre- 
taryand proper officers. 

They recommended that the central board, when appointed, should 
examine every local light on the coast. They considered the relative 
advantages of the dioptric and catoptric systems, and of the oxyhydro- 
gen light, which was suggested as applicable to light-houses. They.held 
that every necessary expense should be incurred for the mainteuance 
of the best light-houses and floating-light establishments which the 
state of science could afford ; and that the light dues should in every 
case be reduced to the smallest sums requisite to maintain existing and 
to construct new establishments. 

The reports of these two committees are valuable, and contain much 
information ; but it seems superfluous now to dwell on such of the evils 
as have l)een remedied ; to refer further to private light-houses, which 
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no louger exist, and to the levy of light dues for, amongst other pur- \ 
poses, the support of " poor mariners," a charity which is gradually 
being abolished. But as the portion of the merchant shipping act 
which relates to light-houses appears to be the result of the third par- 
liamentary committee appointed in 1845, to consider the light-house 
question, it is necessary to notice that report also. 

It refers to that state of the law which existed in 1836, but which was 1854. 
subsequently altered in 1854 by the merchant shipping act. 

To the financial affairs of the Trinity House, and to their vested 
rights, which are also provided for in the same act. 

It states that the lights in the United Kingdom were then in an effi- ^ 

cient state. 

That complaints were made of the amount of dues, not of the efiBciency 
of the lights. 

It recommends that there should be one central authority, namely, 
the Trinity House, of which body one-third should be nominated by the 
Crown. 

That light-houses should be maintained at public expense. 

That the Trinity House should be repaid the sums spent by them in 
the x>urcha8e of private lights, and failing the adoption of that recom- 
mendation, the committee point to the substitution of a tonnage rate for 
passing tolls. 

The Trinity Home is, therefore, a very ancient corporation, which has Trinity House, 
grown up and has to a certain extent altered with the times, but which 
is in the main the same corporate body which existed in the time of 
James the First, if not in the reign of Henry the Seventh. 

Its present constitution is explained in detail in the replies to Circu- 
lar I. It consists of the master, deputy master, elder, and younger 
brethren. The Elder Brethren are divided into honorary members and 
acting members. The master and the honorary members receive no re- 
muneration. The acting members are retired masters of the merchant 
service, except three, who are naval officers. They are recruited from 
the Younger Brethren, the majority of whom are masters and mates in 
the merchant sea service, a few are naval officers, and the corporation 
is a self-electing body. 

His Royal Highness the Prince Consort is the present master. 

2d. The' Commissiovers for Northern Light-houses were incorporated by jforthem Com- 
' the 38th Geo. Ill, c. 58., and their present constitution is given in their missioners. 
replies to Circular>I. 

They consist of two law officers of the Crown, the sheriffs of certain 
maritimie counties, the provosts of certain royal burghs, and the pro- 
vost of Greenock, and were specially established in 1786, by act of Par- 
liament, for the management exclusively of lights, &c., in that country. 

The commissioners are unpaid, and hold their position ex-officio. 

The committees which recommended the constitution of a single 
Central Light-house Board necessarily implied the abolition of this sep- 
arate jurisdiction, but no complaint was made as to its efficiency. 
; 3d. The present constitution of The Ballast Board of Dublin is given Ballast Board. 
; in detail in their replies to Circular I. 

; It consists of members of the Port of Dublin Corporation, who at 
{ present are mainly connected with the commerce of the Insh capital, 
! but includes a retired naval officer, who previously commanded the ' 
' coast guard in Ireland. 
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The corporation acts uucler the 2^3(1 Geo. Ill, c. ly ; and the lights were 
formerly under the superintendence of various other bodies, such as the 
Ban'ack Board and the Commissioners of Customs. 

The government of public general lights in the United Kingdom is 
therefore entrusted to four bodies, differently constituted. 

1st. The Board of Trade, a department of the government, whose 
president changes with the government, whose members are not selected 
for their knowledge of the science of light-house illumination, and who 
have not necessarily any officers specially instructed in that subject. 

2d. The Trinity House, an ancient corporation, with a variety of 
duties, many of which are not connected with lights, &c., whose acting 
members are retired commanders in the merchant service and naval 
officers ; who have a paid engineer, but who have no paid officer at- 
tached to their body specially instructed in science, though they are 
allowed to consult with scientific men, and do consult Professor Fara- 
day from time to time. 

3d. The Commissioners of Northern Light-houses, a body consisting 
chiefly of gentlemen of the legal profession, who have no paid officer for 
the scientific department. 

4th. The Ballast Board, a body whose acting members are merchants, 
bank directors and governors, magistrates, railway directors, &c., in- 
cluding a retired naval officer. 

In short, the government of light-houses in the United Kingdom, their 
management and construction, are all confided to bodies of gentlemen 
of various employments, none of wiiich necessarily afford them an oppor- 
tunity of acquiring a knowledge of those branches of science which 
bear upon light-house illumination. 

It is both interesting and instructive to compare the constitution of 
these authorities with that of the light-house boards in other countries. 

In France, the light-house service is under the Ministry of Pubhc 
Works, and a special commission called " Commission des • Phares,'^ 
which body consists of naval officers, marine engineers, hydrographers, 
members of scientific bodies, and other gentlemen, distinguished for 
their scientific attaitiments, in various professions, all of which have to 
do with branches of science connected with coast illumination. The 
general conduct of the service is under an officer called Directeur Gren- 
eral des Phares, who is an engineer, and has other engineers Under him; 
and in every district on the coast there are resident engineers employed 
about government works, and, amongst others, in the superintendence 
and construction and management of light-houses. The commission 
have special workshops in Paris for testing and setting up illuminating 
apparatus, and they give directions to the manufacturers for ev^ry part 
of the light-house apparatus, including the calculation of angles for 
prisms and curves for lenses, and similar important matters, for which 
no provision is made in the English system of government. 

In the United States of America the lights are under one central 
board, constituted in 1852, and composed of a member of the govern- 
ment, engineer officers, and officers of the army and navy, and civilians 
of high scientific attainments. 

In Sweden the lights are under the Admiralty, and managed by a 
director and officers who have military rank, and engineers ; and the 



33 



k 



coasts are divided iuto districts, and sub-districts allotted to tliese 
officers. 

In Norway the service is under the Royal Marine Department, with a 
director and assistants. 

In Turkey it is under the Admiralty ; but the department was at a 
loss to furnish information. 

In Hanover the service is under the Director General of Waterworks. 
The buoys are placed by pilots ; and the lights and buoys are inspected 
by inspectors of waterworks. 

In Hamburg they are under the Committee for Harbois and Naviga- 
tion, under the direction of the Commander and Inspector of Pilots. 

In Spain the system of administration is the same as in France. The 
lights, &c., are under the Department of Public Works, and under a 
permanent commission, composed of engineers of superior rank of the 
corps of roads, <&c., and naval officers; and the captains of ports are in- 
structed to suggest improvements and report on the lights. 

In Denmark the service is under the Ministry of Marine, entrusted to 
one light engineer and two buoy inspectors, furnished with instructions 
relative to their respective official duties. 

In Kussia the superintendence is dei^endent from the Hydrographical 
Department. 

In Holland the management of lights, buoys, and beacons rests with 
the Minister for Marine, under whom are an inspector general and seven 
inspectors. 

In Belgium the construction of light-houses is under the Minister of 
Public Works, but when built they are handed over to the general 
direction of the navy, which is under the Minister for Foreign Affairs. 
They, with the floating lights and buoys, are under the superintendence 
of the Inspectors of Pilotage. 

In Austria the superintendance of all the light-houses, buoys, and 
beacons belongs to the Imperial Royal Admiralty. The Deputies of the 
Exchange at Trieste attend to light-houses, their erection, management, 
collection of dues, &c. The inferiors of the Admiralty attend to the 
superintendence of buoys and beacons. 

The principle, then, in all foreign countries seems to be, that light- 
house illumination, being highly important, and requiring special 
knowledge of certain subjects, should be entrusted to persons acquainted 
with those subjectis, and that the government should be centralized. 

Whilst the practice of Great Britain seems to have been to entrust 
light-house illumination to persons whose pursuits did not indicate any 
previous knowledge of the subject, and the fact that for 404 light-houses, 
and numerous buoys and beacons, there are at least 174 diflerent 
authorities, under as many acts of Parliament, shows that the principle 
of local and independant self-government has at all events not been lost 
sight of. The Elder Brethren of the Trinity House, however, having 
been mariners, may be supposed to have had much experience of the 
practical wants of sailors, and to be i^eculiarly well versed in all that 
relates to light-ships; while the Commissioners of Northern Lights, 
being gentlemen of the legal profession, whose position is a guarantee 
for their intelligence, may be supposed able to form a good opinion of 
the character and qualitications of candidates for the posts of secretary 
EX 3 
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aud engineer, and to exercise a wise discretion in selecting them, and 
to collect and form a correct judgment on evidence and matters of 
opinion relative to matters under their charge ; and the Ballast Board, 
being constituted of gentlemen engaged in large commercial transac- 
tions, may be supposed to be well acquainted with general business, 
and fairly competent to form a correct opinion on such questions as the 
purchase of sites, and the tenders for the erection of new works, or the 
materials required for the maintenance of the service. 

The light-house boards of foreign countries generally include en- 
gineers, hydrographers, and professional scientific men. 

The general authorities in the United Kingdom have employed en- 
gineers, and that these have been able men is testified by the works 
which they have erected. The engineer of the Commissioners for North- 
em Light-houses used to attend the board meetings untU Jannajy, 1855, 
when, by the requirement of the Board of Trade, he ceased to do so, to 
the great regret of the Scotch Commissioners, who were thereby, as 
they stated, deprived of the presence of the only scientific menber of 
their board. 
Hydrographic '^^® Hydrographic Department of the Admiralty has frequently lent 
aid by Admir- its service to the general light-house authorities, but they, of course, 
have had no claim upon that department. 

The Trinity House has consulted Professor Faraday as its scientific 
adviser since 1836, but it appears that he only gives his opinion or ad- 
vice on such subjects as are submitted to him. The Northern ConmiiB- 
sioners have had the great advantage of having associated with them 
the family of the Stevensons, who have given much attention to those 
departments of science which relate to light-house Uluminatian. 
Scientific ele- That the scientific element was very deficient in the system of light- 
ment wanting, bouse management in 1834 was evident to the Parliamentary Commit- 
tee which sat in that year. 

That the scientific element continues to be deficient has been evident 
to your Commissioners from an early period of their inquiry. Many of 
the preceding observations have indicated this, but, in addition, they 
would draw attention to the following facts : 

1st. The present arrangements often betray an evident want of scien- 
tific thought. No greater proof of this can be given than what is con- 
tained in the paper on the Whitby Lights, together with the admirable 
reports of the Astronomer Royal, Professor Faraday, Mr. J. Chance, and 
Messrs. Stevenson. 

2d. The Trinity House, by having secured the services of Mr. Fara- 
day, are fortunately prevented from ever finally committing themselves 

< 

to the adoption of any impracticable scheme ; but by their not having 
constantly present at their board any scientific person, the carrying out 
of any invention may be seriously embarrassed, and some invaluable 
inventions may not be appreciated and thereby lost. 

3d. There are a great number of questions of a scientific character, 
having reference to lighting or buoying the coast, which are as yet un- 
solved, and only require the attentive consideration of men of science 
accustomed to experimental investigation, to educe such results as will 
doubtless increase the eflftciency of the systems now in use, and may 
lead to some extensive improvements. To some of these questions we 
Jbave incidentally paid attention ; and one of our number has drawn 
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out a list of seventy-six separate investigations, which might be 
undertaken with a likelihood of profitable results. 

4th. There is a large amount of scientific talent in the country which 
might easily be turned in the direction of the suggested inquiries. In 
corroboration of this opinion, your Commissioners would draw attention 
to the great mass of valuable information and suggestion which has 
been elicited from those scientific men — some of them of the greatest 
eminence — who have replied to Circular IX. These replies are com- 
mended to the most careful consideration of whatever authority may in 
future have the change of the lighting and buoyage of our coasts. 

5th. As a test of the degree of scientific knowledge exhibited by the 
different light-house authorities, your Commissioners asked for copies 
of the plans, specifications, &c., actually submitted to the manufac- 
turers in* ordering the last two sets of lenticular apparatus of large size 
or peculiar form. The resulting correspondence is given, with an ac- 
count of the different practice of the four principal light-house author- 
ities, viz., the Board of Trade, the English, Scotch, and Irish Boards. 
From this it appears that, in Ireland, forms of tender are issued, "set- 
ting forth the arc intended to be illuminated, the number of panels 
and zones required, and that the apparatus shall be of the best quality, 
and fitted together correctly;" in England, printed forms and litho- 
graphed drawings of small size are furnished to the contractors ; while 
in Scotland, large working drawings and minute directions are given 
by the engineers employed by the governing authority for the execu- 
tion of apparatus specially designed by them for special localities. 

In case of the English and Irish Boards, the governing body does not 
originate the design. In Scotland, a design is furnished by the govern- 
ing body, and the manufacturer has only to execute the order given. 

The latter arrangement seems calculated to produce an advance in 
science ; the former is simply an order for a well-known instrument, 
accompanied, in England, by drawings, which closely resemble those 
published by the manufacturers in their trade lists, and which are 
almost, if not quite, identical with the drawings in the trade lists of 
Mr. Wilkins, a gentleman who does not himself manufacture the glass 
of dioptric apparatus. 

Here, then, seems to be a defect in the system of management. None 
of the light-house authorities have by their constitution any special 
knowledge of those branches of science which relate to the construction 
of the light-house apparatus which they require. When they employ 
men who have made these particular branches of knowledge their 
study the result is good. The Commissioners of Northern Light-houses 
have in this respect shown themselves considerably in advance of the 
Elder Brethren of the Trinity House, by employing an engineer who has 
studied light-house illumination, and claims to have invented or intro- 
duced many improvements into optical apparatus, to prepare specifica- 
tions for scientific work. The result of the opposite course, adopted by 
the Trinity House, is shown in the defects observed at Godrevy, the 
Start, the North and South Foreland, Whitby, &c. 
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EFFICIENCY AND ECONOMY OF GOVERNMENT. 

System of man- The iucxiiiry, "whether the present system of management and control 
conSof * in *r^ under which the light-houses, floating-lights, buoys, and beacons on the 
gard to efflcien- coasts of the United Kingdom are constructed and maintained, a<;cord- 
ing to the provisions of the' 'merchant shipping act,' 1854, is well 
adapted for securing the most efficient lighting and buoying of the 
coasts," has been to a certain extent practically answered in preceding 
sections of this report. The different authorities, whether general or 
local, differ widely in the plans of proceeding ; and there is no power 
given in the act over the internal arrangements of these separate 
bodies, much less is there any means of insuring uniformity of system. 
Thus each authority carries on its work in its own way, with a greater 
or smaller regard to uniformity of action, throughout its own jurisdic- 
tion, but with little, if any, regard to the system adopted in other parts 
of the United Kingdom. 

In France the whole is arranged systematically. Lights are placed 
on a system — that their lights should cross. They are inspected on sys- 
tem—the size of the flame, the quantity of oil to be consumed in an 
hour to produce a good light, the minutest detail is provided for and 
calculated to a nicety — and the whole systejn hangs together, and is 
under one man. It is a system eminently calculated to produce uni- 
formity and a good result, and it has produced excellent results in a 
comparatively short time. 

It is the Scotch Board that most nearly resembles the French Com- 
mission des Phares in its way of managing lights, buoys, and beacons. 
There is this in common : They have, in the localities where the lights 
are situated, men of repute and of capacity ; in France the Ingenieurs 
des Fonts et Chaussees, always resident, and in Scotland the sheriffs 
of the maritime counties, occasionally present ; and the members of the 
two commissions are ex-officio intelligent men, and the actual working 
of the service is carried on by a small staff', and by men whose business 
it is, and has long been, to deal with light-houses, and all concerning 
them, and whose ideas, when carried out, are carried out to the full 
extent, and in all light-houses alike. 
Uniformity Generally, to inspect the minor arrangements of one light-house in 
®^^^® ' Scotland is equivalent to having seen them all, for the only variety seems 

to be in the illuminating apparatus, which in very many instances 
is specially designed for the locality, and has to be separately examined 
before it can be fully understood; whUe in England the uniformity 
is rather to be found in the illuminating apparatus than the minor de- 
tails of the service, which vary in different light-houses. In Ireland, 
not only is there a great want of uniformity as to the minor details, but 
they seem to be very much overlooked and neglected, while the appa- 
ratus is about equal to that of the Trinity House. 

There are some interesting points of comparison between the plans 
adopted by the different boards, which have not hitherto been adverted 
to, and which bear upon the efficiency of the service. 

The light-houses under the management of the Trinity House, almost 
without exception,. were found to be remarkable for their order and 
cleanliness. The Scotch hght-houses are fully equal to the English in 
these particulars. The Irish were found to be mferior. In their houses. 
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ill the light-rooms, and in other places where discipline, order, and clean- 
liness should prevail, the Irish lights do not rank so high, though many 
of them were as well kept in all respects as any visited by your 
Commissioners. 

In ail the English and Scotch light-houses the men are comfortably Details of man- 
lodged. They are provided with books, which is a vast boon to men a»e™ent com- 
who i)a88 so much of their time in solitude ; and in Scotland this is felt 
to be so important that certain amusing periodicals are taken in by the 
board for the use of the men. In Ireland the supply of books is small, 
and they are rarely changed. In France there are none. Periodical 
religious services are strictly enjoined in the English and Scotch light- 
houses and floating lights. In Ireland, owing chiefly to the difi'erences 
of religious creed commonly existing in that country, this important 
point is not so easily arranged, and there are no services. 

In England and Scotland medicine chests are i^revided in every light- 
house and light-ship. In Ireland, as is in France, there are none. 

In English and Scotch rock stations, much attention seems to have 
been i^aid to securing a proper supply of good water. In some of the 
Irish rock stations- it was found to be otherwise, and filters are some- 
times greatly wanted. 

The Scotch light-houses are supplied with clocks and sun-dials in 
good working order. The English light-houses are also supplied vrith 
clocks, but only occasionally with sun-dials. The Irish light-houses are 
occasionally supplied with dials, sometimes with clocks. In many 
instances the clocks were not going; in one the keeper was dependent 
for his time on the punctuality- of a railway train, which in clear 
weather was seen to pass on the neighboring coast. 

The English and Scotch light-houses have meteorological instruments, 
but the Irish are ill sui)plied with such instruments, and generally have 
none at all. 

All the English light-houses have external lightning conductors. 
There are eleven of the Scotch which are not so provided. The Irish, 
with the exception of six, are protected by the iron hand-rail from 
lantern to base, which forms a conductor. 

In Scotland, as in France, a drawing of the flame as it ought to be System in Scot- 
when at its best is framed and glazed, and hangs in every light-room. ^° 
This is not to be found in England or Ireland. 

In Scotland, alone, a table of the time for lighting and extinguishing is 
hung up in the light-room. These times ditter for every latitude, and 
are carefully calculated for each liglit-house in Scotland, and the result 
is, as before stated, a considerable economy. 

In Scotland whistles are placed in every lantern, which communicate 
with the rooms below by tubes, in order to summon assistance, if re- 
quired, and to avoid the necessity of the keeper in charge leaving his 
post until relieved. There are no communicating whistles in England 
or Ireland, or in France. 

The Scotch lights are inspected at least once a year by the secretary 
or by the superintendent of light-keepers, or by the foreman of light- 
house repairs, oflicers that do not exist in the Trinity House or Ballast 
Board. The English lights are frequently inspected by a deputation of 
the Elder Brethren ; but many of the Irish lights on isolated to^lVl^ ?ct^ 
left uu\i8ited for two or three yearn, on account of tYie dVffvexiYt^ c^i. 
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reaching them in bad weather in the "Argus," an inferior vessel belong- 
ing to the Trinity House, which is lent at considerable inconvenience 
for the occasion. The "Midge," the only vessel belonging to the Irish 
board, is quite unsuited for the purpose of inspection. 

In Scotland the keepers go through a regular course of instruction 
and training as extra keepers at light-house stations where dioptric and 
catoptric apparatus exist, and have to pass an examination before they 
are entrusted with the care of a light. In England a preliminary course 
of instruction is gone through at the Trinity Board's establishment at 
Blackwall ; and in Ireland there is no such system of instruction, cer- 
tain questions only being put to the candidate on his presenting himself. 
In Spain a practical school for light-keepers is referred to in the Spanish 
report of 1858 ; and the school includes instructions in all that concerns 
the light-house service, practically and theoretically in all the duties 
that light-keepers may be called upon to perform. In France, the 
keepers informed your Commissioners that they had been carefully 
instructed in all that pertains to the machinery of the lamp, and that 
they had been required to take it to pieces, and set it up again, before 
they were entrusted with the care of a light. They showed their man- 
ner of levelling the burner and adjusting the lamp in the apparatus. 
Comparative ^^ these points influence the efficiency of the lights, and there can be 
ferMi^bo ^ d^^^ ^^ doubt that, of all the British light-houses visited by your Commis- 
sioners, the Scotch are in the best state of general efficiency, the English 
next, and the Irish third; and the local authorities, with certain excep- 
tions, range far below the general authorities. 

As regards floating lights, the Irish excel in some particulars, such as 
size and form of vessels. The Trinity House light-vessels are, in these 
respects, inferior to them. From the nature of the English coasts, they 
are more numerous, and they, as well as the Irish light-vessels, are 
models of order, of cleanliness, and of well-found ships. The Northern 
Commissioners have no floating lights. 

As regards the number of buoys, there is no comparison. The Trinity 
House, as in the case of floating lights, have by far the greatest number 
to meet the requirements of the coast, viz: 356 in position, whilst the 
Northern Commissioners have 92, and the Ballast Board only 53. The 
buoys under the Trinity House are generally efficient and well main- 
tained, and in many instances excellent, but hitherto they have been 
arranged on no general system. Those under the Ballast Board are also 
good in quality, and generally well managed, and they are arranged 
according to a system, and the colors used are black and red. Those 
under the Northern Commissioners are red and black, and also arranged 
on a system, wliich is the same as that in France ; but they are inferior 
to the English and Irish in size and quality. 

Were there a central light-house board for the whole kingdom, with 

resident representatives for Scotland and Ireland, it would naturally be 

its duty to carry out along the whole of the British coasts those plans 

of any of the existing authorities which had proved most eflftcient. 

System of man- "^^^ inquiry whether the "present system of management and con- 

agement , and trol under which the light-houses, floating-lights, buoys, and beacons 

gard to econo- of the United Kingdom are constructed and maintained, according to 

™^' the provisions of the 'merchant shipping act, 1854,' is well adapted for 

securing" its ends, "with a due regard to economy," divides itself into 
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two parts. There is the expense of mauagement incurred by the different 
authorities, and there are the expenses arising from the complicated 
system of control. 

Ist. It is very difficult to compare the expense of nianagenient by the 
three general light-house authorities, partly on account of the different 
manner in which the respective boards conduct their business, and 

partly on account of the different character of their respective works. 

* ♦ # ♦ # # * 

2d. The present complicated system of government, and reference to Expense of 
superior boards, involves, of course, a certain expenditure in clerical trol.^™ 
assistance, &c., but this would not be worth considering if the present 
system really conduces to true economy in the administration of the 
service. The Board of Trade has steadily kept economy rather than 
progress in view, but the saving they have thus effected has been rep- 
resented as sometimes a false economy, and it has unquestionably led 
to much unsatisfactory correspondence, and in some instances to preju- 
dicial delay. Neither has the control of the superior over the inferior 
boards been always attended with a saving. Thus, in the case of the 
Whalsey Skerries, (Shetland,) the Northern Commissioners were directed 
by the Trinity House and the Board of Trade to build the light on the 
outer rock instead of the site 700 yards within it, as they proposed. 
This entailed an additional expense of £10,000 in construction, and 
involves an additional annual expenditure for maintenance. Yet the 
Northern Conmiissioners are still of opinion that the original site pro- 
posed by them was the preferable one for a large guiding light, such as 
that at the Whalsey Skerries was merely intended by them to be. 

LOCAL AUTHORITIES. 

It has already been shown that the lights, buoys, and beacons, under Supervision 

the jurisdiction of local authorities are, as a rule, and with some praise- or control of lo- 
•^^ . ' ' *^ cal authorities, 

worthy exceptions, inferior to those under the jurisdiction of the gen- 
eral authorities. 

# # * *» * » # . 

The following cases are some of those taken re8i)ectively from Eng- 
land, the Channel Islands, Wales, Scotland, and Ireland. 

The harbor lights at Dover, Folkestone, and Newhaven, on the Eng- ^ . . .. 
lish side of the channel, present a singular variety of faults, comprising, management, 
among them, nearly all those which ean be committed in light-house 
arrangements. Thus, at each of these three much frequented ports, there 
is a very inefficient illumination, while the travellers leaving them and 
crossing the channel to Calais, Boulogne, or Dieppe, come at once to 
small but brilliant harbor lights, which are all dioptric, and in the con- 
struction and management of which there are displayed all the achieve- 
ments of the science of illumination which have yet been imported into 
t^e French national sj^stem — a contrast by no means creditable to our 
country. 

The Harbor Commissioners at Jersey derive a very large revenue from 
the shipping that enter the port of St. Heliers. They fully recognize 
the liability of this revenue to light and buoy the approaches to the 
harbor properly. This is very inefficiently done, especially as regards 
the buoyage. The owners of the shipping are very discontented. The 
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Harbor Commissioners, after extensive correspondence, have failed to 
give some important information required ; but the following fact has 
been elicited by one of our number, who was deputed to visit the island 
for the special purpose, namely, that a large sum, £15,000, the accumu- 
lation of harbor dues for some years past, had been appropriated to 
island purposes, which had no connection with the interests of th& 
shipping. 

Numerous Avrecks took place in the neighborhood of Aberystwith oi 
the night cf 25th October, 1859, whereby many lives were lost; and 
it appears that the losses were attributable to the harbor master nol 
seeing that the pier and guide lights were put up, but going to be( 
instead. 

The contrast between the works of the Northern Commissioners am 
those of local authorities in the same country is well illustrated at 
Aberdeen and Peterhead. In the neighborhood of each of these towns 
is one of the finest coast lights in existence ; but at each the harboi 
lights are ill kept, though well provided with the essentials for efiScier 
illumination. In neither case does the vicinity of a properly appoint( 
light-house appear to have induced the local authorities to improv^^ 
their own works. Nor has it incited the keepers to see how their busL — 
ness could be better carried out, although at Peterhead the keeper wSm^ 
anxious to do his duty, and asked the chairman of your Commission to 
give him a lesson in cleaning reflectors ! 

At Boddam Harbor, in Aberdeenshire, on the contrary, there ar^ 
lights of small pretensions, merely extra-sized street lamps, glazed red-y 
with reflectors behind the gas flames, but they are very efficient, be- 
cause under the charge of an intelligent man, who is an " occasion*! 
keeper" at the adjoining Buchan Ness light-house, under the Commis— 
sioner of Northern Lights. 

Numerous buoys marked the dangers of the Shannon some few years- 
since ; they have gradually been washed away, and never replaced* 
The local gOA'ernment now responsible for pro^ierly marking the daii^ 
gers are, the Harbor Commissioners at Limerick, to whom this charge 
was transferred from a previous board. It was in the time of the pre' 
vious board that the buoys were washed away. The revenues are cou- 
siderable, about £7,000 a year, but are entirely mortgaged to the Board- 
of Works at Dublin, as interest on a debt of over £'200,000, a large por' 
tion of which, £80,000, as was stated, was exi^ended in building ^ 
bridge across the river at Limerick, and an almost useless lock; wliicl* 
former conferred not the slightest benefit on the shipping, whose 
owners are charged with defraying the interest of the money expended 
on it. Sums are doled out to the Harbor Commissioners by the Board 
of Works for any repairs that are absolutely necessary ; but these only go 
to increase the debt, of which about £25,000 consists of accumulated 
unpaid interest. There appears, therefore, to be but little prospect of 
the urgent necessities of the shipping that frequent the port being 
X)roperly supplied, unless the whole question is made the subject of 
a sjieeial inquiry. 

At Sligo, the wreck of a yacht, the " Fancy," belonging to the Mar- 
quis of Drogheda, may serve as an instance of great neglect on the 
part of a local authority, either to rei)lace and maintain in its position 
a buoy that had been washed away, and yet appeared on tlie chsftrts, or 
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gi. ve such information of their intention not to replace it as might 
-v^e as a sufficient warning to mariners that the buoy was out of posi- 
la.. The buoy in question had been washed away for more than a 
tr, and had not been replaced, but it still appeared on the latest Ad- 
ra^lty charts ; and we were unable to find any trace of any communi- 
iou ha^dng been made by the Harbor Commissioners at Sligo to any 
:liority accustomed to disseminate information on such subjects. 
Lice the yacht was lost, and the owner is unable to obtain any re- 

^A-erpool is the largest of the local authorities, and has seven light- Largest local 

Tses, three floating lights in position, sixty-five buoys in position, and erpool. 

L l>eacons. The numerous and critical channels leading to the Mer- 

' , are marked by these light-vessels, and are admirably buoyed, the 

oys being generally of a superior description, and effectively main- 

n<3d. The same, howcA^er, can scarcely be said of the lights on shore. 

F'rom Aberdeen and many other ports it was • impossible to obtain ■ 

iiims, though repeated application was made; but such as have been 

mi shed shoAv that almost every authority has some peculiarity in its 

Qstitution or management, and that the management of local lights 

as various as the constitution of the authorities. 

WTiat has been said of the superior authorities is generally applica- 

e to local authorities also. Those who manage lights are not ap- 

>iiited to their offices because they have had any previous knowledge 

tlie subject, and those whom they employ may or may not have the 
■flulred knoAvledge. The keejjer's salary varies from £200 per annum, 
itli house accommodation, to ?«. 6d. per week, without a house, or 
'^ver when their whole time is not required. The lights are almost 
Qiversally in worse condition and Avorse kept than those under the 
irger authorities, and they are inferior to French lights of the same 
a«8, which are under the same management as the great sea lights, 
tJ<i which are fully equal to them in proportion to their requirements. 
As every local authority is independent of all the others, each acts on ^v^ant of uni- 
s own plan, and the result is great inequality and confusion. There formity. 
' Jio uniformity in tide lights. A red light means danger at one place, 
•id safety at another ; the same number of flags or balls may mean 
^o different things at neighboring ports. The system of buoyage 
aries everywhere. Red is lett on the one hand in sailing into Hull, 
'^ the other in sailing into Liverpool, and the mariner who is familiar 
'^th the Liverpool system meets one which is exactly the reverse in 
3iit<;ring the port of Dublin. The Admiralty have adopted at Bereha- 
ven a system depending on the points of the compass ; at Plymouth, 
one founded on the knowledge a man has of the distinction between 
his right and left hand in entering the i)ort. In short, there is no uni- 
formity in the system adopted for local lights, buoys, or beacons, and 
they are, generally speaking, inferior in quality. 

Under section 394 of the merchant shipping act, the general light- present power 

house authorities, with sanction of the- Board of Trade, may compel of supervision 

and control, 
ocal authorities within their several jurisdictions to lay do^^^l new 

>uoy8, remove or discontinue light-houses or beacons, and vary the 

haracter of the light-houses or the nrode of exhibiting lights. And 

hey may i)revent the construction or alteration of lights by these 

uthorities. 
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Under .'W, tht^y may apply to the Queen in Council for the transfer- 
enco of tlu^ powers of a defaulting local authority. 

Und<?r Section 413, a local authority may surrender or sell any light- 
lioniM^ buoy, or beacon to the general authority in the same country, to 
whom the duos become in ^ture payable. 

From the evidence of the general light-house authorities, it appears 

t hat those jiowers have been very sparingly employed; nor do they appear 

to consider that they have any jurisdiction in regard to the internal ar- 

rnngements of local lights, or to the maintenance of local buoys and 

boil cons. It should bo observed, also, that the act makes no provision 

for the alteration of the i)08ition, color, or character of buoys ; bence, 

thoiv is no power to enforce a uniform system, however desirable such 

a system might be considered. 

l'nl(\trm m*- Vour Commis8ionei*8 think it very desirable that a uniform system of 

ll^Ti ^^ni^ I ! <**^*'"^iK^*^** *^"<1 signals should be establishad, instances having been 

usU riHHMuliit^U' rt^porttnl to us in which valuable ships have been lost from a mistake 

in their moaning* or the want of them. 

^,K . Your Commissioners wish to lay some stress upon the necessity that 

li»ht«»» A\v to exists for a nu>re extensive and careful distribution of notices respect- 

wTvtiSlHi^ * '^ i^^X ohangt^ in lights, &o., whether belonging to local or general 

authorititvii, \Ve would recommend that, in addition to the present issue, 

»» st^tinl in the Admiralty letter of Ist February, 1861, notices shciild 

W wnt VH»riiHlioHlly to your Majesty's consuls at the principal ports 

jilmvid, and that the several changes of the current year, and the con- 

templattnl changes in the ensuing year, should be pablished qoarteily 

ui a ohe^p ivjiu\phlet« pun^hasable at the shipping offices at home, and 

at th«^ e\Hisulates abi\vad : and that, in order to insure the masters of 

shi|>s beii^s: provided with these notices, they should foim p«it of the 

clcMtnir |viii^r$ t^" at le;ast thu$e vessels that are boond on oversea 

r^tiit*^' $^ir«^ A^thott^ aw^wre^ «>f the ^nfy«i atlvanimges of local sitlf^pvenmient, 
xtiw* A*.^ A'*- wvxr Ma>«4v*s C<iMUttissa*>aers f?*l that such a siaitit of thinss as ensts 
WNvrrtNt<^?yvNv«> ix; r.x^s^ %^ The biArKvrs <tf this kin^om deasands the senous tmtad^ 
»i;^,>c: v^r 7^ j^^:tsla7;;:i>^, an^i tbai ii>eaas siyvxid W adopted fer pemit- 
ixr^ 7ifeif <33«rv5«^ *^'' a sxvre ^^^e^tivie <wt2vii ov^er scdt kcal aslilMintieB 
as u^^ >f r$^ t:L TrTv-^.-ar^i^gt^ «^ isietv^^^s <»mra$sed ti» tfacir dttigt> 
t^:cv <VttTrvC *N3y:^i to ^fXTwac at jeas3 to ibe imarr 

>%nac^ /c Tiw a^'fTcjk: S5*r<; <c ri* lofal ^ris^ Vi»y&. aaii 

T>o$ jvctji. V 4rfc-:w^ /cu"t "^t <«/««M^-frvN. rvr-vvc i? x:rxi«ii m^ ^e Tnmtf 

Cjoimasjo/iijsfr? /c 3ifclifcs: 3W»fcr£.. r-rf x^jv Taj<- jwcnocMfL 

itJ*L ja»£ Jfe ri«j iyrll3i^ x ji«na.I jFrrb«r"D*s «» swi n#- Vt ^^v^AiB At 

.^tcns^KCsnr" ic "TJu ;i?Hi»!nil fcrri*«rr3«s- TJtf?" 3n»i V sanmiMC w» W it* 

>r%i '^inKT^ 't* TKWir ri>? j**r*il Jims- Jt liiaw^ ToiOfc t^kot t 
"avti lur »>i ?*r:i»rc re rit "£ii>^ *!np»r'T-s«>-i ?i ^^amixiit 
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iless in special cases. What is wanted^ is such a systematic inspec- 
OD of all light-houseS) floating lights, buoys, and beacons, by some 
>nip6tent authority, as shall serve the purpose of making known to 
le public, and to the inhabitants of the ports themselves, the merits 
r deficiencies of the works in question. To gain this object, the in- 
jector's annual report should be presented to Parliament and pub- 
shed ; and further, to facilitate the general distribution of that portion 
hich relates to the locality, the report might be printed in separate 
ctions ; and the Trinity Commissioners should have further powers 
reserve, to be called into play in cases of extreme neglect." 

COLONIES. 

There appear to be at present various systems in force for the cowsfjitc- System of oon- 
•w, maintenance, and control of certain light-houses in the Colonies under tena^oe°*™aiid 
e superintendence of your Majesty's Government. ' control. . 

There is a system provided in the merchant shipping act amendment 
t, 1855, (see clause I to VIII,) which contemplates the erection of 
^ht-houses at or near your Majesty's Colonies, with money to be raised 
■ the Board of Trade under security of the dues to be levied in respect 
ereof, (see clause VIII,) and also for placing the light-houses previous- 
existing, or that may hereafter be erected, under the act which pro- 
des for the levying of light dues in the United Kingdom and Colonies 
vessels that have passed or are about to pass such lights ; providing, 
>wever, that no such light dues shall be levied in any Colony without 
e sanction of the local legislature having been first obtained. The 
ly light-house erected uuder these clauses is that on Cape Race, in 
iwfoundland. It appears that several applications have been made 
ider this act, some of which have been declined, and some are still 
ider consideration. 

The merchant shipping act amendment act appears to have arisen 
it of a correspondence between the departments of the Board of Trade, 
e Admiralty, the Treasury, the Colonies, and Mr. Gordon, C. E., in 
hich Mr. Grordon and the Admiralty press upon the attention of the 
^ard of Trade the great importance of availing themselves of their 
>8ition as defined in the merchant shipping act, and urge them to pro- 
ed to aid in the erection and supervision of light-houses in or near the 
)lonies. 

There ate numerous light-houses in the Colonies to which our inquiry 
ider the commission does not extend, as they are not under the super- 
tendence of your Majesty's Government. The Board of Admirality, in 
leir letter of the 6th December, 1854, evidently contemplated a much 
ore extensive interference by the Home Government with the Colonial 
jhts, owing to the unguarded state of the seas bordering upon your 
ajesty's possessions abroad, and to the bad condition or management 
some of the existing lights ; but the merchant shipping act amend- 
3nt act gives only very restricted permissive power to the Home 
vemmeut, and leaves the faulty lights as they were. 



Since the above was written, it has come to our knowledge that the Commission- 
of Northern Lights recommended a similar system of control to be introduced 
he first merchant shipping act. 




yvr.^. iiuc "jar >inr.-« -r-ii imfisiiiT^ ir^ ssasoimtiL 

itn«u 

</M«r^v i*"<»r 'Lu*^ •t!iii«»aMi»3» iif ranfff^'rim^ asraiXL "iiijir Tiwiiai in thf 

4kl j^i^j^mviu^utiTutinif \€ ■tiz.it^Ukiinxrt la a *'.4uiiiiia^ "hcTK IbniTir Aeer- 

wvui*»: \^ Toi^ Ouiuuiti. - ^fir-uwiM.*^ jit 2!^i«i(Cu:ai«Li» !:tKiA»%3ii«Ki cpon. and 
:*Mnjr^zi-x i:'\va^ kjI aii\c*»ric .ntsn^ jUSTha^ ml — nrj 'i««a ^tt-hi &imk imperial 

»v.;* V* 'iui^ *tfi*j»::. ii intt^jtAllT -erjurf^rj "ft2* ftjc^poi we suppose 
XCs^ ^-r.Xij^iXj^rr -r.'AiItt -yvrr -v-Jl li**^ imniin.j mT ijjt ia£ ^rritn. as com- 

^ t:h«M«^ .^.jC-'Z^ '^'t ±:>1 '^idiS i^ pckei&ci*' -I'lf Tbt B»:<u^ ^j^ Trade has been 

(A«^iUn^M<*7 7 £4^ mjMr^.«iia^r7 ^s :c«^ <iiaFpioi*Al •rj^f ^^at Bijat^ •oc" Tchde- lor the constmc- 
fi^ ' ti^A. mdiir;,'Ur&;icirf^, ai^i cac^io'I ^ iKTBikEn. l^sLi-CnKsstK eb tout Majesty's 

^^rutf^^dt, ai{^ti«ibu^ Ilk (WT^ani ea:iie«- » ]iav^ b«HL iosnfficieiit. This in- I 
funih^^Uifi^rj i* e^piKruJlT a{»pdtfi»if in the iocaI £uiiire to erect a lighV 
itfmJn^, at %ii^ (ft*Ai bskbnifA. Ortoo. vl^efe. at the end of five years, and 
aff^^r tb^ *:xpf^tditnn: of £-t2.«X»». a li^t impeiativelT called for is not 
y^rt f'jrtuftt^t*:*:^. and a most daii£eioa« iocalitr thus Tcmains nn^naided 
iifitii t\te Board <ff Trade hare received the leport of the goTemment of 
Oylori tftt lite exf^eiMe of coostracting and maintaining, as sabstitutes 
(/ft th*i \tto\t(t*)tii\ light-honse. two light-vessels, which have been recom- 
uiHtnifA Uy the Admiralty surveying officers, specially employed for 
till* \n\r\nmt% Tlie stejis now adopted are those which should have 
yft'MU taken ill the iir»t instance, and which we recommend should be 
tuUf\*U'A fffT the future. We are therefore of opinion that the systems 
now in force for the coniftniction, mainttHauct, and con /ro/ of certain light- 
Uout^'M in your Majesty's jKwsessions, under the superintendence of yonr 
Majesty ^» Ooveniment, are not well adapted for ensuring the most ef&- 
c/u'ttt control of that service with a due regard to economy, and we beg 
to Miibifiit to your Majesty that the following change is required: 

CHANGE OF SYSTEM. 

('Unuu*^ itiftyp- Your (/OiniiiisHioncrs would recommend that the powers of the Board 
lb"//*""""""'" "'' ''''''i<l<'» ^^''**» regard to Colouial light-houses, be trausferred to the 
new central authority about to be proposed, and that steps be taken by 
ItM nK'nihciH to acfiiiire a complete knowledge of the requirements and 
Ic^ltiinat*' wants of the trade passing near the British Colonial Posses- 
HJonH, H(» that ap])li(!ations from any particular trade or colony shall not 
ho i^iMicr too rasily granted, or too hastily refused. 

To onunn' this, wc would suggest that the officers of your Majestjr's 
navy, oithor atloat or on shore, and especially surveying officers, and, 
In Iholr ahMiMKM', artilha-y and engineer officers, be made available for 
)HM'hMllcnl inM])t<ction of existing light-houses in the Colonies, and for re- 
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orting QU petition for new lights, or for transfer of old lights, under 
he merchant shipping act amendment act, and, also, generally on the 
fant, if want there be, of light-houses for the safety of the passing 
rade. 

If this practice is adopted systematically, and the naval commander- 
in-chief he supplied with printed forms, to be returned periodically, 
the hght-house board in England charged with the superintend- 
ence of certain Colonial lights will always have in its possession such 
an amount of evidence collected on the spot by trustworthy and ex- 
perienced persons as will enable it to come to a sounder decision than 
can atpresent be possible in the absence of any such system. ^ 

CHANGE OF SYSTEM OF GOVERNMENT. 

From an early period of our inquiry it has been evident to your Change of sys- 
^ajesty's Commissioners that changes might be advantageously made ^^^ ^d^con- 
in the system of management and control under which the light-houses, trol. 
floating lights, buoys, and beacons on the coasts of the United King- 
lom, and certain light-houses in the Colonies, are constructed and 
Qaintained. The evils of a double, triple, or quadruple government, 
he anomalies arising from such a multiplicity of systems, and the want 
f certain necessary elements in all the mana^ng boards, became more 
ud more apparent as our inquiry advanced. Yet so complicated was 
16 question, and so great are the interests involved, that it has de- 
landed long and careful consideration on the paii; of your Commis- 
oners before deciding on the nature of the change they would recom- 
end. By a sort of exhaustive process, a scheme of government has 
sen arrived at, the reasons for which are more particularly set forth 
L the chairman's letter attached to this report, and whose words in 
ascribing the proposed change we have thought proper generally to 
lopt. 

It was beyond the province of this Commission* to recommend any 
lange in the fund for maintaining lights, buoys, and beacons, but 
saring in mind the possibility or probability of a change, they have so 
rranged the proposed scheme of government that it is equally well 
lapted — ^first, to the present system of levying tolls on the passing 
•ade ; secondly, to a system which has occasionally been suggested, viz., 
tonnage rate, which promises some advantages, and, in addition to 
lat of simplicity, a great economy, both of labor and expense, in col- 
jction ; and, thirdly, to that system which has been recommended to the 
^gislature by the four special committees that have been authorized to 
reat directly this important portion of the subject, viz : That the expense 
f erecting and maintaining our light-homes should be defrayed out of the pub- 
c revenue. 

Had the question submitted for the consideration of your Majesty's 
lommissioners been how to form the most perfect system of light-house 
lanagement for the first time, we should probably have suggested a 
impler and more responsible form of government ; but, regarding the 
ubject in all its bearings, as we were bound to do — considermg the exist- 
Qg almost national institutions, the extent of practical knowledge 
oesessed by them, as well as the large machinery employed — we have 
eenied it expedient to build on existing foundations ratbex Wiaw \o Te- 
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eoDstmct out of entiiely new mmteriidB; and we, the r e fore , reeommend 
that the goTemment and management of li|^ta, hnoys, and heaoons of 
the United Kingdom, and of certain lii^t-hooaes in the OrionieB^be 
Tested in a new central anthoritv, to be denominated the Trinity Com- 
miasionerB for Lights, and that the expenditure of anch CommiuionfliB 
be broQght directly under the eootrol of the Hooae of Commons by an 
annnal snbmission of their estimates, throogh the Board of Trade or the 
Board of Admiralty, as may be deemed best, and that when once the 
estimates have been approved of by Parliament the expenditore of the 
fluids voted be' entmsted to the sole discretion of the Trinity Commis- 
sioners, ander the recognized system of imprest and audit. 
Ceateml Ao- To constitute this cemtral amtharity, to be denominated the '^ Trinity 
taorrfj^ recom- (;ommissioners for Lights,'' it is proposed that four members be elected 
by the Elder Bretheren, in such a manner as will ensure the retirement 
and election, after the four first years, of one member annoaUy, and 
that to these four be added one member for Scotland^ to reside in Edin- 
borgh, and another for Ireland, to reside in Dublin, elected every four 
years, the whole to be eligible for reflection : and, in addition to the 
above six members, who should be engaged in no other business, that 
one other member be selected by the Government with special refereoee 
to his scientific acquirements in those branches of knowledge which 
relate to coast illomioation. as enumerated by us in Circulars IX and 
X, the whole subject to the approval of Government, and to have sabir 
ries commensnrate with the importance of the duties and with the neces- 
sary engagement of their time. To these it is proposed to add the As- 
tronomer Boyal, the Hydrographer of the Admiralty, the C^HuptroIler 
General of the Coast Guard, and one of the professional members of the 
Board of Trade, which last four persons would be ex-officio ^Tnnity 
Conmiissioners for Lights,'' and should be liberally paid for their 
attendance at the weekly boards, or oftener if sumuHmed. 

The appointment of a governing body such as is sketched out ahove 
implies the transference to it of the light-house duties of the Board of 
Trade, Trinity House, Commissioners of Noi;them U^t-houses, and 
Ballast Board; and we recommend that the election of the Scotch and 
Irish resident members should rest with the public bodies whose mem- 
bers have so long and so zealously, and without gratuity, performed tiM 
light-house duties in the two countries ; and, for the purpose of selectifls 
fiom time to time, it would be highly desirable that the Commissioners ^ 
Northern Light-houses should continue to exist as a body, constituted 
as at present. 

The members who would thus be resident in Scotland and Iielandt 
and whose duties in those countries would be generally executiTer 
should receive the same salary as the four executive members oT the 
Central Board selected from the fllder Brethren; and as the subject d 
new works and changes would probably only be discussed at collective 
meetings in London, and at a time when the estimates were being p^ 
pared for Parliament, it would be proper that they should attend is 
London at that period, and on other occasions whoi summoned by the 
Central Board. 

In addition to the increased responsibilities to be vested in the new 
governing authority, we recommend that the whole of the local lights 
and buoyage in this kingdom be subjected to an annual inspection nnder 



X 
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the direction of the Trinity Commissioners for Lights, and an annual 
report of the same be presented to Parliament with the light-house esti- 
mates; that the powers already vested in the general ligh.t -house 
authority with regard to local lights, &c., by various acts of Parlia- 
ment, be put into more active operation ; and that farther powers be 
given, as already stated; and in the event of the expenses for lights, 
&c., being defrayed out of the public revenue, that the Admiralty 
lights, beacons, and buoys, exclusive of mooring and warping buoys, 
be given over to the same body. 



VISITATION OF THE ROYAL SOCIETY. 

In order to satisfy the public that our light-houses, and the whole Royal Society 
system of light-house illumination, are in all respects what the highest 
state of science can produce, and the interests of this great maritime 
country require, your Commissioners would recommend that your 
Majesty should he advised to issue your warrant appointing the Presi- 
dent and Council with other Fellows of the Royal Society annually to 
visit the central establishment of the Trinity Commissioners, as is now 
the case with the Royal Observatory ; and that the Trinity Commission- 
ers for Lights should on that occasion submit a report of their proceed- 
ings in all matters relating to the development of and improvement in 
light-house illumination to the Visiting Board of the Royal Society; 

such report to be presented to Parliament with the annual estimates. 

* ■«» # * # *« 

In the various statutes establishing the authorities and duties of the 
Trinity House, the office of the Lord High Admiral or that of the Commis- 
sioners for executing that office is frequently referred to ; and it is im- 
possible to read the evidence taken by the committees successively 
appointed by Parliament, in 1822, 1834, and 1845, to inquire into light- 
house management, or the correspondence in the last twenty years 
Wween the Admiralty, the Board of Trade, and the Colonial Office, 
'especting colonial lights, without it being apparent that not only the 
^oard of Trade, but the Trinity House also, have more or less leaned 
ipon the Admiralty in fulfilling their duties, and that there must 
Iways be an official and essential relation betwixt the light-house ser- 
ice and the Admiralty ; but although the dependence of the one upon 
ie other of these departments has in no degree diminished, but rather 
le contrary, yet in the merchant shipping act, 1854, this connection is 
Bored, and the Admiralty nowhere appears in our light-house polity, 
. set forth in the act. 

Nevertheless, the Admiralty is that departmment of the Gk)vemment 
tiiehmore than any other possesses the means for effectually assisting 
carrying on the light-house service. These means consist of its able 
drograpic staff, both at home and abroad, and the necessary affinity 
isting between that staff and the light-house service, as shown in the 
Imiralty letter of 1st February, 1861, its present complete chain- work 
coaat-guard stations and flotilla, under intelligent naval officers, at 
ery point of the coast, and its employment of the ablest engineers of 
is country, whose estimate for a work, when once admitted, would 
wcely admit of the prejudicial disputes which now retard the prose- 
tion of important works. 
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On the other hand, we have the Board of Trade, a department having 
the general superintendence of matters relating to merchant sliips and 
seamen, and which, since the passing of the merchant shipping act, 
1854, has had control over the three general light-house authorities, and 
in its -six years' exercise of that control much valuable experience must 
have been gained by it. It is also the department at present representing 
the light-house authorities in Parliament. It has, so far as the limited 
machinery at its disposal admits, devoted great attention to light-house 
business, and has most scrupulously kept in check all light-house ex- 
penditures ; whilst, under the system as now proposed, the Board of 
Trade would have one of its professional members an ex-officio mem- 
ber of tlie new central body. 

Leaving, it then, an open question, to be decided by the Grovemment, 
whether the Board of Trade or the Admiralty is for the future to repre- 
sent our light-house government in Parliament, and reverting to the 
unanimous opinion of the several Parliamentary committees, embodied 
as those opinions are in the recommendation of the committee of 1845, 
Presentation viz : That all exjyenses for the erection and maintenance of light-houseSy HoaU 
of estimates, ^^g Hgjifg^ huoys^ and beacons j on the coast of the United Kingdom he thence- 
forth defrayed out of the piiblic revenue,^ the representative duties would 
be confined to the presentation of estimates of a simple nature prepared 
by the Trinity House Commissioners in a comprehensive form, and the 
acquiring of information necessary for the full explanation of these esti- 
mates to the House of Commons ; neither of which would involve an 
amount of trouble deserving of any consideration in weighing the rela- 
tive advantages possessed by the two departments, or in deciding which 
is most likely to afford the largest amout of material support to the 
Commissioners appointed to carry out the light-house service of the 
country. 

CONCLUSION. 

We have already spoken of what is owing to the Astronomer RoyaL 
and to those scientific men who have generously, and at the cost a* 
valuable time, furnished such replies to our questions as cannot fail to 
be of use in the furtherance of an important science ; and in the propo- 
sals sent to us by manufacturers and others for improvements in tide- 
lights, in the build of light-ships, in lamps, &c., there is ample evidence 
of the skill and ingenuity available in this country for further facilita- 
ting the navigation of these shores. 

In conclusion, your Commissioners would humbly express their hope, 
that the attention which they have given to the subject of the inquuy 
which they were commanded to undertake, may not be entirely firuit- 
less ; and that the remarks and observations contained in the report 
now humbly submitted to your Majesty, may result in an improvement 
in light-house illumination, in a more complete system of lighting and 
marking the sliores of your Majesty's dominions, and in the mrtheranco 
of the interests of commerce and of humanity — interests which your 
Commissioners are fully sensible must ever hold a high place in. yoar 
Majesty's regard. 

All which we humbly submit to your Majesty. f*' 

Witness our hands and seals this 5tli day of March, 1861. 

W. A. B. HAMILTON. [L.S-J |>[( 

ALFRED P. RYDER. [L.8. 

J. H. GLADSTONE. [L.S. 

DL^XAN DUNBAR. [l.8- 

S. R. GRAVES. [L.8-J *!i 
J. F. Campbell, Secretary. 
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LETTER 



OF THE 



CHAIRMAN OF THE ROYAL COMMISSION 



ON 



LIGHTS, BEACONS, AND BUOYS. 



After our many discussions on light-house government, I think I 
have gathered what would most probably be the views of my colleagues 
on that subject ; I propose, therefore, to put in writing what I IJelieve 
those views generally to be ; and if I succeed in my interpretation of 
theiu, the following paper may aid in the completion of that part of our 
report which relates to management and control. 

W. A. B. HAMILTON. 

January 10, 1861. 



1. It has been necessary, during our inquiry, to bear in mind that it Kange of in- 

luiry of t' 
!!ommission. 



is not with the whole of the duties of the Corporation of Trinity House {"jom^u** 



that this Commission has had to do, but with those only which relate 
to lights, buoys, and beacons. 

2. The same consideration was necessary in investigating the Irish 
light -house system. It was not with the Ballast Board of Dublin, as a 
corporation, that we were dealing, but only so far as respects its man- 
agement of lights, buoys, and beacons. 

3. It is different, however, Avhen we come to Scotland. There we 
have a board, the only light-house board (in the ordinary meaning of 
the term) in the kingdom, and this board is denominated the Commis- 
sioners of Northern Light-houses. 



5. Tlie members of the Corporation of Trinity House are self elected ; Members of 
and although the acting members appear to be selected from amongst xrmity^^House. 
the most respectable of the commanders of our mercantile navy sailing whence select- 

Of] 

out of the port of London, they are not chosen for any special quali- 
'.- ficatiou they may possess for the scientific duties connected with light- 
J:| house service. 

i.i 6. In Ireland, the members of the Ballast Board, a corporation insti- Ballast Board, 
i- tuted by act of Parliament in 1763, for preserving and improving the q^^ and for 

port of Dublin, are not even nautical men, with the exception of one what purpose. 
y„j retired naval officer ; nor does it contain amongst its members any, with 
the above exception, that have been selected with reference to light- 
house requirements. • 
7. With respect to Scotland, a board, consisting of two law-officers of Scotch Board, 
I.', the Crown, the sheriffs of certain maritime counties, the provosts of ed, and for 
I. j cdrtain royal burghs, and the provost ot Greenock, was especially estab- ^^** purpose. 

\ lished in 1780, by act of Parliament, for the management exclusively of 
[..'i "ghts, &c., in that country. As is the case in the Irish Board, provi- 
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sioQ does not seem to have been made iu that act for the members of 
the Scotch Board being persons couversant with light-house science or 
management ; but in the exercise of these duties, special care has been 
taken by the Commissioners of Northern Light-houses, to secure the 
services of persons who were possessed of the necessary qualifications. 
Light-house 8. We liave tlius, properly speaking, to deal with two corporations, 
authorities. ^j^^ Trinity House in England, and the Ballast Board in Ireland, (but 
only as regards that portion of their duties which relates to lights, &c.,) 
whilst in Scotland our business is simply with a light-house board. 
^ Executive 9. To illustrate the above, we have only to turn to question V, Circu- 
iness at the lar No. 1, *' Constitution of General Authorities, England/' where we 
wmducted ^"by **^^^^ ^"^» *^^* ^^ seven committees into which the twenty acting Elder 
two commit- Brethren of the Trinity House are divided, for the general business of 
that corporation, one only, " The Committee of Light-houses/' consist- 
ing of four or five members and the chairman, is required exclusively for 
the executive business of lights, buoys, and beacons ; and that they meet 
but once a week as a committee for that business ; at the same time, it 
forms part of the duties of another committee, viz., " Tlie Examining 
Committee," annually to inspect the sands between Yarmouth and the 
South Foreland, and other localities where changes are likely to have 
taken place ; and it is under the supervision of this la«t committee that 
all notices to mariners are framed and issued ; but the duties of both 
committees are purely administrative, jurisdiction resting with the 
enire board, whose sanction has to be obtained before any recommen- 
dation of a CDiumittee can be carried into effect. 
* # # # if « « 

Exec t've ^^* -^S^^^i Avith respect to Ireland: The answer to question 2, Circn- 
business of Ir- lar No. 1, shows that out of nine committees into which the Corpora- 
conducted by tion of the Ballast Board, consisting of twenty-three members, are di- 
of **the°Banast ^^^^ ^^^ conducting its business, two only are specially appropriated 
Board. to the executive business of the Irish lights. These two committees 

are entitled the light-ship, and the inspecting committees. The former 
consists of five, and the latter of six members, all unpaidr Important 
questions relative to light-houses receive the consideration of the 
whole of the Ballast Board. 
Nature of busi- ^^' ^^® Scotch Board, as before stated, has none other .than light- 
ness, and num- house business to attend to ; and is composed of twenty-eight unpaid 
bers composing commissioners, though, under an act subsequent to that of 1786, pro- 
Scotch Board, vision is made, under certain circumstances, for an addition to those 
members. 

PROPOSED CENTRAL BOARD. 

12. This Commission can hardly have arrived at the present state of 
ATicws of Par- 
mentary Com- its inquiry without having come to the conclusion, that the several Par- 

the^^expediei? liamentary committees that have been appointed from time to time, 
cy or one since 1822, to inquire into the management of light-houses in this coun- 
house board, try, were justified in the view they took (without exception) of the 
expediency of those light-houses being under the management of one 
board, resident in London. 
Question as ^^* ^^*' question now arises, admitting the necessity of such a boards ' 
to composition whether there exists materials or a groundwork on which an efficient I 
board. central board could be constituted ? and this is a point upon whlcb| ' 
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ikfter our long aud careful investigations, we are in a position to form 
flome conclusion. 

14. I have said above, that the members of the Corporation of Trinity Trinity House 
'Sunse are not selected for their special qualification for light-house lighthouses the 
^business ; but this Commission has been brought in contact with most groundwork for 
«if the gentleman of that corporation who compose its present committee 

Ar light-houses, &c., and I am sure that my colleagues must be satis- 
Hed as to the general ability, the intelligence, and the anxious desire 
«f those gentlemen to fulfil the duties devolving upon them. The sys- 
'tem of their election from among the Elder Brethren of the corpora- 
"tton is stated ; and, adopting such a committee as a nucleus or basis 
^ipon which to frame a central board, let us consider the sort of infu- 
sion necessary to complete it. 

15. It is manifest from our inquiries, that the elements essentially Necessity for in* 
^wanting are the scientific and the hydrographic ; and these considerations liemente^ ^^^ 
liave to do with the composition of the new central board as well as its 

«rtoff. 

16. The numbers as well as the qualifications of the members neces- 
MArj for composing a central board will now have to be considered. 

17. Of the five Elder Brethren who now constitute the present com Numbers and 
pvoittee for light^houses, we find that not more ■ than four are in regular the^new ^centraf 
Mfttendance; and that number might be adopted as constituting the board. 
PlTrinity House proportion of a central board, to be denominated the 

^** Trinity Commissioners for Lights," such four members to be elected 
?%y the Elder Brethren, subject to the approval of *ihe Government, and 
Iflo have such addition to their present salaries as might be considered 
mmensnrate with the increased importance of their duties, and with 
necessary engagement of the whole of their time, and to these four 
uld*1)e added one member for Scotland, to reside in Edinburgh, and 
other for Ireland, to reside in Dublin; and in addition to the above 
members, one other member should be selected by the Grovernment, 
th special reference to his scientific acquirements in those branches 
knowledge which relate to coast illumination, as enumerated by us 
Circulars 9 and 10, with a suitable salary. To these should be added 
Astronomer Royal, the Hydrographer of the Admiralty, the Comp- 
iler General of Coast Guard, and one of the professional mem- 
rs of the Board of Trade, which last four persons would be ex-officio 
Trinity Commissioners for Lights," and should be liberally paid for 
eir attendance at the weekly boards, or oftener if summoned. It 
ould be competent, of coui*se, to the Government to increase the num- 
\T of the central board. # * *- # 

19. And in order to satisfy the public that our light-houses, and the Royal Socie- 
hole system of light-house illumination, are in all respects what the *? annually to 
ighest state of science can produce, and the interests of this great establishment. 

itime country require, the Queen might be advised to issue her 
arrant appointing the President and Council with other Fellows of 
Royal Society annually to visit the central establishment at the 
nity House, as is now the case with the Royal Observatory ; and 
>t the Trinity Commissioners for Lights should on that occasion sub- 
it a report of their proceedings in all matters relating to the develop- 
ent of and improvement in light-house illumination to the visiting 
rd of the Royal Society ; such report to be presented to Parliament 
with the annual estimates. 
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STAP'F OF CENTRAL BOARD. 

Numbers and 20. The next poiut for consideration is, the staff for the proposed 

the scientific central board. All our observations — all our experiments, go to show 

portion ^ the ^ji^at qualifications of a special order, such as are only to be found in 

a person trained to the business of what the Astronomer Royal, in his 

letter of the 10th November last, aptly terms an " Optical Engineer," 

are absolutely necessary. The qualifications that such a peraon must 

bring with him are clearly set forth in that valuable paper ; and it 

might be necessary, for purposes hereafter to be mentioned, that such 

officer should have the assistance of three Assistant Optical Engineers, 

(who will also be *• Inspectors of Lights,") one for England, one lor 

Scotland, and one for Ireland. # « » 

21. It is true that at first sight the Trinity House would seem to be 

supplied with all that could be required of an Optical Engineer and 

Inspector of Lights ; for the Elder Bretheren have had at their command, 

and have, to a certain extent, availed themselves of the talents and 

genius of a Faraday, and to say that science were wanting where 

Better applica- Professor Faraday is the scientific adviser, would seem to be a coutra- 

tion of Profes- dicticm in terms ; but it was necessary, as this Commission have seen, 

sor a araciay s 

services. to turn those talents and that genius in the required direction to secnro 

to the science of light-house illumination that perfection which it hMI 

been the aim of this Commission to prepare the way to ; and it was iaj 

consequence of the researches and experiments of this Commission that] 

the great talents of Professor Faraday were directed to those point 

which we now find essential for the best production of light, its pel 

feet adaptation to costly illuminating apparatus, and the most correct] 

adj ustment of that apparatus for light-house purposes. 

Prof. Faraday 22. All these are subjects that a Faraday's powers have prompt 

perly remune- "fi'^stered since attention has been called to them by this CommissioiiJ 

rated for these but precisely in proportion to the great scope of his talents is 
services, when x ./ x •. <=, 

more properly difficulty of their being absolutely and at all times at the command < 
*^^ ^® • the Trinity Commissioners for Lights ; for, assuming for the momc 

that Professor Faraday were the Optical Engineer to the new boai 
that appointment must carry with it the employment of his whc 
time. The scientific world, hoAvever, could not aftbrd that a Faradaj 
talents should be entirely devoted to light-house duties, but whatei 
portion of his valuable time and peculiar talents he can afford to 
Central Board, for that time and for the use of those talents he shoi 
be amply remunerated. 
Transference ^* "^^^^ appointment of a central governing board, as above sketchc 

of the duties of out, implies the transference to it of the light-house duties of the Sc< 

the Scotch and ,,^.,t^ , ,.,, ,,. . 

Irish Boards, and Irish Boards ; but the absolute necessity for thus simplifying 

present combersome scheme of government has been apparent to 

from the first, and does not necessarily imply the slightest reflection 

the management of those boards, which will for the future be repi 

sented by the two commissioners to be elected by those boards. 

Merits of ^* ^ ^^ ^^^ ^^^ enter at large upon the respective claims of eaci 

Scotch and Ir- but while the Scotch and Irish Boards are not without their merit 
isb jDoaras. 

and may fairly be described as light-house establishment's, "worl 

under difficulties, the Scotch Board deserves to be especially praic 

for the admirable management of its lights, though the costliness' 
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Honie of its works, (a costliness probably of easy explanation,) in some 
measure accounts for what would otherwise seem to be an over jealous 
exercise of control on the part of the Board of Trade. 

30. The principle that the cost of erecting and mmntaining light- Precedents 

bonses may be defrayed out of the public revenue appears to have ^^^^ ma'intaS? 

tieeii already sanctioned by Parliament ; for, looking to the merchant ing light houses 

ibipping act amendment act, 1855, and to the Board of Traders letter to funds. 

this Commission, dated 25th January, 1860, it seems that some of our 

Colonial light-houses have been erected and are to be maintained by 

imperial funds until such time as the colony is in a i>o8ition to maintain 

tbem itself ; and that others, such as the light-house at Cerigo, have 

been erected with imperial funds, and are maintained jointly by Her 

Majesty's Government and the Ionian Government; that the cost of 

erection of the Roman Rocks light-house, at the Cape of Good Hope, is 

to be borne by imperial funds ; and that sums from time to time voted 

by Parliament for the erection of light-houses at the Great Basses, at 

Vancouver's Island, and at Cape Point light-house. Cape of Good Hope, 

and that Parliament will be asked for additional sums for the same 

purposes. This practice, sanctioned by the legislature in so many 

instances, is, in a certain sense and to a certain extent, giving effect to 

tbe recommendation of the various Parliamentary Committees that 

have been appointed since 1834, (including the committee on merchant 

shipping appointed in this year,) viz: that the expense of maintianing our 

light houseSf ^'c, should he defrayed out of the public revenue. In speaking, 

therefore, of a change in the system of light-house government, 

although it may be beyond the province of this Commission to pass an 

opinion as to the mode of raising the fund for maintaining the lights, 

&c., or to say out of what funds provision for the expenses of lights, 

buoys, and beacons should be made, yet this is a question inii)0S8ible to 

*■ be lost sight of in considering the form of government best adapted for 

our light-house system. 

31. And herein lies our difficulty, that we are directed '^ to inquire 
. - whether the present system of management and control unde)'' which the light- 
r- houHeSj floating-lights^ huoys, and beacons on the coasts of the United Kingdom 
y are constructed -and maintained according to the pi ovi»ions of the ^ merchant 
\r^ shipping act J 1854,* is well adapted for securing the most efficient lighting and 
t 'buoying of the coasts of the United Kingdom ^ with a due regard to economy ; 

or whether any, and if any, what change might be advantageously made in 
; thnt system;" and whilst (as is the case) our inquiry has led to the 
conclusion that some change is required, in order to " secure the most 
efficient lighting and buoying of our coasts," and we are prepared to recom- 
mend a change, we are met at the outset by that clause in our instruc- 
tions which would seem to point to the existing provisions of the 
"merchant 8hipi)ing act" — an act which, by transferring the light dues 
to the mercantile marine fund, does at the same time give to the Board 
of Trade the entire control over those authorities who are really 
chargeable with " the lighting and buoying of our coasts." 

32. If, therefore, the proposed change should at all appear to be a Proposed 
step beyond the bounds imposed upon us, yet it may be alloAved to ^^ ^pf^senf^sys- 
possess this advantage, that if not strictly adapted to the present J^'jy of l®vy|j^fif 
^^ provisions of the merchant shipping act," \t is at least ada\>tfeA, ^Tst, to T£vQi«»> qI ^xq- 



the pre9ent system of lei^ying tolls on the passing trade; secondly, * 
system which has occasionly been Buggeste<l, viz., a tounage rate, wt 
promises some advantages, and, in addition to that of siinplicit, 
gi'eat economy both of labor and expense in collection ; and, tliir< 
to that system which has been snbmitted to the legislature by the f 
special commiitees that have been authorized to treat directly 1 
important portion of the subject, viz., ihut the expenses of ei'ecUng 
maintaining our light-hovses should he defrayed out of the puhlh revenue* 
Necessity 33. Whether the funds to be provided for the light-house ser 
aS^^epresenta- continue to be raised by dues, or by the simpler and more econom 
tion. mode of a tonnage rate, or ultimately from imperial funds, the < 

mates regulating the amount of these funds will have to be submi 
to Parliament ; and as the proposed central board would not be re 
sented in and would not be directly responsible to Parliament, s 
department of government will have to present the estimates to 
House of Commons, and whatever that department might be, it W( 
necessarily in some sense be responsible for those estimates ; but 
responsibility should extend no further than to the being able full 
explain the several items of those estimates to the House. 

34. The 422d section of the merchant shipping act, 1854, pro\ 

that '^each of the general light-house authorities shall from time to 

submit to the Board of Trade estimates of all expenses to be incn 

by them." Doubts are entertained by the above authorities as U 

strict legality of the Board of Trade's interpretation of that sectio 

Present com- exhibited in their minute interference Avith the mode in which t 

of^ government. ^^*^^"*^^** carry out their works after the , estimates for them ! 

been finally approved by the Board of Trade ; but, setting aside t 

doubts for the moment, and without dwelling at any length on the 

considerable increase of correspondence arising out of that act, 

without referring to the prejudicial delays that may be attribut 

the present working of that particular section of it, it is diffici 

discover the necessity for that cumbersome system which now e 

under the two acts — the merchant shipping act amendment act, 

and merchant shipping act, 1854, viz: A single government (the Boa 

Trade) for light-houses in the British possessions abroad; a douhh 

ernmentfoT the light-houses under the Trinity House; a triangular ga 

ment for the Scotch light-houses and for local lights in England; i 

quadrilateral government for the Irish light-houses and for local 1 

in Scotland and Ireland — a system which can scarcely be expect.< 

find favor in the present day. 

Insufficiency ^* "^^^ machinery at the disposal of the Board of Trade, in ] 

^tth™om^'*^^ *^^* relates to ^^ the construction^ maintenance, and control of certain 

of Board of houses in our Colonial Possessions," would appear, from certain papen 

®* from parts of the evidence that have come before us, to be in some 

insufficient. It cannot be denied that this insuffici'^ncy is in a 

degree made up for by the talent and assiduous devotion to their <3 

*Tbe saving of a considerable sum incidental to the collection of light dues 
be borne in mmd as connected with the question of their abolition. At the i 
Liverpool five clerks, with an aggregate salary of £1.098 10«., are required ! 
calculations and collection of light dues ; and at the port of London the sala 
the clerks fulfilling those duties, including the collection of the Trinity Houst 
dues, amount to £800 a year. The salaries of clerks employed at the Trinity 
for examination, &c., of accounts for collection amount to about £700 a year. 
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of those officers of the Board of Trade on whom the light-house business 

devolves. 



BOARD OF TBADK OR ADMIKALTY TO REPKKSENT LIGHT-HoUSE BOARD IN 

PARLIAMJ^JT. 

• 36. The question now arises, what public department of the Govern- 
ment could most advantageously be connected with the new Light-house 
Board, and be charged with representing that board in Parliament. 

37. In the various statutes establishing the authority and duties of Dependence 
the Trinity House, the office of the Lord High Admiral or that of the ^^^^ on'"the 
Commissioners for executing that office is frequently referred t-o ; and Admiraly. 
it is impossible to read the evidence taken by the committees succes- 
sively appointed by the Parliament in 1822, 1834, and 1845, to inquire 
into light-house management, or the correspondence in the last twenty 
years between the Admiralty, the Board of Trade, and the Colonial 
Office, respecting Colonial lights, without it being apparent that not 
only the Board of Trade, but the Trinity House also, have more or less 
leant upon the Admiralty in fulfilling their duties, and that there must 
always be an official and essential relation betwixt the Trinity House 
and the Admiralty ; but, although the dependence of the one upon the 
other of these departments has in no degree diminished, but rather the 
contrary, yet in the merchant shipping act, 1854, this connection is 
ignored, and the Admiralty nowhere appears in our light-house polity, 
as set forth in that act. 
38. Nevertheless, the Admiralty is that department of the Government Admiralty 

vhich more than any other possesses the means for effectually assisting might co-oper- 

.,,.,,, ate in light- 

in carrying on the light-house service. house service. 

* « # ^^ « « # 

41. Leaving it, then, an open question, whether the Board of Trade or Qp^^ question 
the Admiralty is for the future to represent our light-house government whether Board 
in Parliament, and, reverting to the unanimous opinions of the several the Admiralty 
Parliamentary committees, embodied as those opinions are in the g^nt hi Parlia- 
recommendation of the committee of 1845, viz: " That all expenses for the nient. 
eret^ian and maint€nan4}€ of light-houseSj floating-lightSy huoysj and beacons on 
the coast of the United Kingdom he thencefoiih defrayed out of the public reve- 
nue," and assuming that the time is not far distant when the present 
ex-officio necessity for the Board of Trade being the representative in 
Parliament of our light-house government will naturally cease,* it 
might iiot be unnatural that the Admiralty, as able materially to co- 
operate in the light-house service, should be selected to represent that 
service in Parliament, in which case the duty of such representation 
would devolve upon a department with which the Trinity' House has 
firom the first had real affinity, whilst we should at the same time be 
assimilating the light-house government of this country to the systems 
most generally adopted abroad. 

♦Whilst, in this country, where we have 404 ligrht houses and floating-lights ^gen* 
eml asd local) every foreign vessel has to pay li^ht dues, in America, where there 
are also upwards of 400 light-houses and floating-lights, no charge whatever is made 
on British ships. In France it is the same, though it should be stated that in that 
eoantry the port charges, which are heavier than in ours, are made to contribute to 
imperial funds, and may fairly be said to include these dues ; nor are any charges 
for lights made on British ships entering any of the ports of Russia, Prussia, Hol- 
lanA, Ae, 
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Light-house 44. The state aud condition of our light-houses, and the effectiveaet 

Bjstem^apaWe ^f ^jj^ lights themselves, admit of favorable comparison with the gre 

ment. mass of lights and light-houses abroad, with the exception of some 

the lights in France ; but there is room for improvement, and the exit 

ing system is scarcely the most favorable for that improvement. Unc 

this system the control aud management of our lights has passed ii 

Anomaly the hands of the Government, but as matters stand there is no depa 

tem^^oF°ligSt- "16"^ ^^ the Government which possesses machinery fit for the pui-po 

house Koyern- The Board of Trade is at present the governing body, and it is iu t 

house science actual exercise of functions which, as that department is now constil 

mentwouldpro- *®^) i* ^^ scarcely equal to, or was probably intended to fulfil. At t 

bably advance game time, it must be admitted that, even before the application of su 

under proposed ' ' 

scheme of gov- control, the progress of our light^house authorities, at least in Engla 

and Ireland, whether in light-house science or management, had scar 
ly been in keeping with the state of science in this country ; but wit! 
central board, as now proposed, and in itself responsible, improveni( 
might be expected, aud it ought in its management to keep pace w 
the times. 
Central board 45. *^ The great safeguard of human life on our coasts is the lighting iq, 
over*^^ ^^Ught- ^"'' ^'^fi ^"^ headlands, and this can be accomjylished only by public boa) 
house expendi- composed of qualified individuals, and possessing ample resources andextew 
jurisdiction."* In a central board of eleven members, composed as ] 
been suggested, there can be no doubt that we should have a body 
to manage its own affairs, without that description of check and cout 
which is now exercised over the three light-house authorities ; and 
may feel satisfied that in estimates which would be prepared under 
superintendence of such central board, the strictest regard would 
had to the economical and just application of its funds consistent w 
the one paramount object of the proper lighting of our coasts, and 
maintaining in the utmost efficiency our national light-house syst* 
and it may be presumed, that those great interests — the interests of 
manity, of navigation, and of commerce — which our light-house gove 
ment is intended to serve, would be best promoted by providing t 
the light-house estimates should be presented to the House of Commc 
as prepared by the Trinity Commissioners for Lights, to be dealt tv 
by Parliament as is the case with other estimates coming before it. 
Course by which 46. In conclusion, I need hardly remind my colleagues of our nun 
alone conclu- ^^^ ^^^^ anxious conferences cm the subject of light-house managem 
come to. and control, and that it has been by a sort of exhaustive process t 

the scheme of government above proposed has been arrived at; 
need I now allude to our long and careful investigations, the many 
periments we have ourselves originated and in great measure c 
ducted, nor to that constant and anxious consideration which we h 
given to this portion of our inquiry. 

SUMMARY OF PROPOSED GOVERNMENT. 

Summary. To sum up the above proposal : The government and raanagemen 

lights, buoys, and beacons in the United Kingdom, and of certain lig 
houses in the Colonies, should be vested in a new central board, (c 
stitutod as already stated,) and to be denominated the Trinity Comr 

•British Light-house System, by Sir David Brewster, LL.D., F.R.S., Prine 
and Vice-Chancellor of the University of Edinburgh. 
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sionere for Liglits, subject to the annual visitation of the Royal Society; 
the Board of Trade or the Admiralty to be the department that would 
present to Parliament the light-house estimates, as prepared by the 
Trinity Commissioners; whilst, as regards expenditure, after those 
estimates have passed the House of Commons, the central board should 
have the entire control. . 



THIRTY-FIRST MEETING.— APRIL 29, 1859. 

Present: Admiral Hamilton, Mr. Graves, Dr. Gladstone, Captain 
Ryder. 

Mr. Allen attended, and stated that the magneto-electric light would 
not be exhibited after Monday night at the South Foreland. 

At 4.30, the Commission decided to visit the South Foreland, and ad- 
journed, in the first place, to Adam street, Adelphi, to inspect a lime 
light. 

The light is on the same principle as Drummond's, but varies in the Lime light, 
shape of the prepared lime on which the oxyhydrogen blow-i)ipe llame 
plays, and it has also three jets instead of one. The prepared lime is 
pushed slowly upwards as it is worn away by the heat, and is prevented 
from falling outward by a series of wires. 

The light was brilliant and steady. The French Superintendent of 
the Light-house Board, Mons. Reuaud, was present, and he, as well as 
many other gentlemen, expressed admiration at the light. 

Mr. Graves, Dr. Gladstone, Captain Ryder, and the Secretary started 
from London Bridge at 8.30 p. m. Dr. Gladstone, on arriving at 
Dover, proceeded to the South Foreland, while the others embarked for 
Calais, and observed the electric light from the steamer. (Dr. Glad- 
stone's report follows.) 

The light was far brighter than an j" of the others visible either on Electric light, 
the French or the English coast. 

It was steady. It seemed to be obscured for a time twice during the 
passage, but it subsequently appeared, from Dr. Gladstone's report, that 
the seeming obscuration might (as was suspected) have been caused 
^y the passage of the steamer through the shadow of one of the bars 
of the lantern. No alteration in the light was observed hy Dr. Glad- Appearance at 
stone, who was at the light-house, but the shadow of the bars were 
clearly visible in the air close to the light, and must have obscured it 
at a distance. 

From Calais the electric light appeared like a large star on the hori- 
zon, with a bluish tinge, while the lower South Foreland light, catop- 
tric, oil lamps, though clearly visible, was less bright, and yellow, or 
rather orange. 

The sailors on board the steamer estimated that they could see the Evidence, 
electric light for thirty minutes after losing sight of the lower light, 
that is, according to the rate of the steamer, at a distance of about 
seven miles. 

They had seen it in thick weather when the other was invisible. 

The light at Grisnez, as seen from Dover, was about ec^ual to the 
lower Sonth Foreland light, as seen from Calais. 

The electric light, at a distaDcv of some miles, tlirew a s\\?v(Vovj \\\v\c>a. 
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scarcely enough divergence, and dark sliadowK are east by the frame- 
work of the apparatus and lantern, notwithstanding a special contri- 
vance of reflectors partially to obviate this; but from the luminous 
point Ueing so small, and no draft of air being required, nor any soot 
or smoke being produced, it is evident that an arrangement of lenses, 
prisms, or reflectors, might be made in a very small space, and perhaps 
the difficulty of the frame- work might be entirely overcome. The 
working expense of the magneto-electric light consists of the coals 
consumed, and the charcoal points, with the wear of the machinery, 
and the wages of an engineer in addition to the ordinary light-house 
keepers. 

At a distance of one or two hundred yards, the magneto-electric light 
appeared incomparably more brilliant than that exhibited by the lower 
light-house, which is fitted with fifteen parabolic mirrors kept appa- 
rently in the highest state of polish. Dr. Gladstone remarked the great 
cleanhuess and order observed in tfhe lower as well as the upper light- 
house. 

The electric light appeared of a blueish white in comparison with all 
other artificial lights in view, caused a remarkable fluorescence in 
the glass of the apparatus, and illuminated the atmosphere in such a 
manner as to produce singular optical eflects both near at hand and at 
a distance. 

Admiral Hamilton visited the South Foreland light-house on the 
ojght of the 4th of May, arriving at the light at 9 p. m., and (juitting 
*t 11.30 p. m. Professor Holmes was on the spot, and explained min- 
^^ly the principle of the magneto-electric light, and all the details of 
*lie apparatus. It appeared that there was the greatest facility in 
Managing the light, and that very common care was required to insure 
^ta regular exhibition. During Admiral Hamilton's stay at the light 
*ti was visited by a pilot, an intelligent young man, (by name Gold- 
^a»ck,) who had had constant opportunity of observing the light from 
"tile Channel since its exhibition, and who bore strong testimony to 
^■^^B great brilliancy and efficiency and greatly regretted its contem 
plated removal. In this regret Admiral Hamilton cordially joins; 
^or it would seem to be a waste of money, now that the whole machi- 
*^ery is lyorking well, to extinguish the light without a further opportu- 
nity being aflbrded of testing its merits as compared with other lights. 
Admiral Hamilton cannot but be of opinion that a fuller opportunity 
*nd more extensive means, not only of testing the working of the 
^ight, but of enabling mariners to judge of its efficiency, and to make 
their comparisons with respect to other lights, should be afforded. He 
^derstands that Professor Faraday has reported on the magneto-elec- 
tric light to the Elder Brethren of the Trinity House, and he considers 
it would be right that this Conamission should request to bo favored as 
®ftriy as possible with a copy of that report, in order that such steps may 
^ taken as the Commissioners may deem fit, with a view to a further 
trial of the light, it being reported to the Commission that it is intended 
to remove the whole apparatus immediately. Admiral Hamilton also 
visited the lower South Foreland light-house, returning to Dover at 
12.20, (night.) The light (magneto-electric) was observed from Dover 
pier at 12.30. Admiral Hamilton returned to town next morning. 
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He was mucli struck with the cleanliness and perfect order of the Nortb 
and South Foreland lifi^ht-houses, and the manner and intelligence of 
the light-house keepers. 



REPORT ON THE MAGNETO-ELECTRIC LIGHT ESTABLISHED 
BY PROFESSOR HOLMES AT THE HIGH LIGHT-HOUSE, SOUTH 
FORELAND. 

Royal Institutiox, April 29, 1859. 

Professor Far- The light applied in the South Foreland upper light-house is an elec- 
^*^' trie light; not produced, however, by a voltaic battery, but by mag- 

neto-electric induction. In the year 1831,* it was discovered that when 
a piece of soft iron, surrounded by a^ metallic wire, was passed by the 
poles of a magnet, an electric current was i)roduced in the wire, which 
could be exalted so as to give a spark. The apparatus of Professor 
Holmes, which is figured and described in the accompanying paper A, 
consists of an accumulation of powerful magnets and iron cores with 
surrounding coils, accurately arranged, so that when the associated 
cores are revolving, they send all their currents into one common chan- 
nel, from whence they are conveyed to the lantern by conducting 
wires, and there produce the electric light. There is no consumption 
of material or energy, other than that of the burning fuel required at 
the steam-engines to produce motion. 

A trial of the light began in the light-house on the 8th of Deceinher, 
1858 ; but as the apparatus was imperfect in some points and the resnlts 
unsatisfactory, the lighting by the apparatus was suspended for a 
while, that the defects might, if possible, be remedied. The light- 
ing was renewed on the 28th March, instant, and has been continued 
regularly since. 

I have had the honor of accompanying the deputy master and breth- 
ren, both on the former and present occasion, so that I know personally 
what the light was and is. No report was made at the former time, 
because of the expected improvement of the arrangement ; but it now 
becomes my duty to report on such matters regarding the lamp as 
properly fall within my province. 

Being on board the yacht otf Dungeness, on the night of the 20th 
instant, about 21^ miles from the South Foreland, the weather l>eing 
rainy and the sky covered with clouds, we could see^ when the sun 
went down, the high light illuminated and appearing as a faint star. I 
could not perceive the low light ; but ])roceeding eastward, the low 
light gradually became visible, and the high light increased in bright- 
ness. When about S.W. by S., the yacht approached the lights more 
directly, then went eastward again, and after a while turned and pro- 
ceeded towards Dover ; so that the observations were made through 
about one-fourth of the horizon, and at very different distances from the 
South Foreland. From the time the upper light was first seen until the 
last, it remained visible and steady, (with the exceptions to be men- 
tioned immediately,) and much, superior to the lower light when that 

■ — , • 

* Philosophical Transactions, 1832, p. 231, Faraday. 
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also ca.ine in view. The exceptious were as follows : At times the 
^%^ ^i^ght fell off, and ouce appeared almost oat, when the lower light 
underwent no such change. This effect had been anticipated, and was 
due to the following cause : The upright bars of the lantern windows 
aud the dioptric apparatus are much broader than the electric light, 
the latter being, indeed, not more than one-sixth of an inch in horizon- 
tal width; hence they throw deep and rather sharp shadows. By taking 
the bearings of these beforehand, it was found at sea that the falling 
off of the light coincided with these shadows, and hence the above excep- 
tions. The evil occurs in part with the central oil lamp, and is in some 
^ght-houses partly remedied by causing the window bars and astragals 
to incline from the perpendicular, and therefore out of the p]ane of 
refraction. Other remedies, in addition to this, are applicable in the 
case of the electric light, and in the present instance the effect is les- 
sened by the use of a small reflector at the lamp, close to and behind 
the light. The light was at all times white, or even blue occasionally, 
in comparison with the low light, which appeared yellow or reddish. 

The next day I examined the light-house aud apparatus, both by day 
and night. The magneto-electric machines, steam-engines, and steam 
condenser were generally as at the last visit. In respect of the commu- 
tator, it had worn very little. Tlie application of a file to the surface of 
one wheel had removed about the tbirteeuth of an inch of metal since 
the apparatus was first erected, there remaining about l^ inches still 
i^ady for consumption in like manner, if needed. During the day 
time I compared the intensity of the light with that of the sun, i. c, it 
was placed before and by the side of the sun, and both looked at 
through dark glasses, its light was as bright as that of the sun, but the 
sun was not at its brightest, aud was only seen at intervals between 
clouds. 

In the lantern there was now but one electric lamp in place, two 

others, however, being on the wire rails ready for change of lamp at any 

foment. The magneto-electric machines were set in action, aud the 

lamps were manipulated with, both by day and night, to my entire 

satisfaction. When the steam-engines were ready for action, the ma- 

ohines could be set in motion, and the current evolved within the space 

of half a minute. The lamp could then be lighted in an instant, and if 

it were required to put out and displace that lamp and replace it by 

another, the operation could easily be performed by one person within 

10 or 15 seconds. The light may be considered as at its full intensity 

at once, though it was reported to me as growing up in power until 

Ahont four o'clock in the morning — an effect probably due to the con- 

"Jwined recurring inductive action in the cores and coils of the revol- 

^g apparatus. 

The place of the light in respect of the dioptric apparatus is exceed- 
^gly well retained, even more so than in the case of a lamp flame, 
■^hich, though its base be fixed, varies in its height. The light itself 

ft 

^ not that flickering, wavering, revolving light produced by the voltaic 
l>attery, but, in a sheltered atmosphere, as in the lantern, is fixed in its 
position; a fact of great importance in the application of small catop- 
tric or dioptric apparatus. An important regulator of the character of 
the light is given by two magneto-electric coils introduced into the 
circuit in the latem. The light does not call for contmwe^ atlfe\i\\ow. 
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but is often left untouched for one, two, or even three hours tog<'ther. 
The eyes of the keepers are not affected, though the bhie glasses pro- 
vided for them are very pale in color, for the light is better watched 
by observing the place and intentnty of the rays which fall here and there 
on the walls of the lantern, than by looking at the light itself. 
Electric light. On going out to the hills around the light-house, the beauty of the 
light was wonderful. At a mile off the apparent streams of light issu- 
ing from the lantern were twice as long as those from the lower light- 
house, and apparently three or four times as bright. The horizontal 
plane in which they chiefly took their way made all above or below it 
black. The tops of the hills, the churches, and the houses, illuminated 
by it, were striking in their eft'ect upon the eye. 

All the reports which have come in from the surrounding light- 
houses, floating-lights, and pilot vessels, confirm the superiority of the 
upper light above the lower, though many of the reports are imperfect. 
Those from Dungeness are the best, and include 160 observations made 
between March 28 and April 16. The upper and the lower South Fore- 
land and the Grisnez lights were either visible or invisible from the 
station, according to the weather. The upper South Foreland was vis- 
ible first and oftenest, i. e., always if the others were ; then the Grisnez 
came oftenest in sight; then the lower South Foreland; but these were 
nearly equal. The Grisnez was sometimes in sight without the lower 
South Foreland, but never without the upper; and the lower South 
Foreland was sometimes in sight without the Grisnez. Upon the -16Q 
observations, there were 73 on which none of the three lights were vis- 
ible, 86 upon which the upper was visible, 40 upon which the lower 
light was visible, and 44 upon which the Grisnez was visible. When 
both the upper and lower lights were visible, the upper (except in four 
cases) is said to be twice the power of the lower ; in the four cases it is 
called equal. There was one exception on April 3, at 10 o'clcck p. m., 
when the upper light is stated to have gone out The report does not 
say whether it came in again, but the weather at 11 o'clock is returned 
as very thick and misty. Generally the light is said to be very steady. 

The keepers at the Goodwin and the South Sand Head floating-lights 
appear to have had a fair view of both upper and lower lights. If both 
were visible, the upper was much the most powerful ; the upper was 
always visible. The lights were generally very steady ; if wavering, 
both the upper and the lower wavered at the same time, as if the cause 
were in the air, not in the lights. The reports from the Gull Stream 
light are very poor and afford no instruction. There is no comparison 
or mention of the upper and lower lights. 

In fulfilment of this part of my duty, I beg to state that, in my opin- 
ion. Professor Holmes has practically established the fitness and suffi- 
ciency of the magneto-electric light for light-house purposes, so far as 
its nature and management are concerned. The light produced is pow- 
erful beyond any other that I have yet seen so applied, and in principle 
may be accumulated to any degree. Its regularity in the lantern is 
great, its management easy, and its care there may be confided to 
attentive keepers of the ordinary degree of intellect and knowledge. 

There are many considerations, beyond the establishment of the fit- 
ness of the light in principle and management for light-house purposes, 
regarding its introdaction into light-houses generally, on which I should 
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hesitate to speak before those who are far more competeut to judge of 
these matters than I am, were it not for the eucoaragement \yhich the 
Brethren of the Trinity Honse give me, and especially as regards this 
light, in respect of a letter from Professor Holmes dated 28th April, 1H57, 
which I considered in my letter of the 1st of May. I will, therefore, 
Teatiire to enumerate some points which are against and others in favor 
of the light, and of a change in the present system. In the first place, 
the simplicity of the present system is very great compared with that 
of the electric light. Only two keepers are required to a light-house ; 
they need possess no special knowledge, ordinary attention is all that is 
necessary ; and thus failures of the light are almost impossible. In the 
new system, a second set of men will be required to attend the engines ; 
and there must be amongst them one or more who understand the prin- 
ciple and construction of the lamp in the lantern, of the magneto-elec- 
tric machines, the steam-engines, and the condensers below, and be able 
to make effectively the repairs necessary to the apparatus; or, as I think 
is more probable, a competent resident intelligent engineer, with his 
stock of tools and means, will be required. 

In the next place, the expense of the new system must be large, com- 
pared to that of the present system. As outfit^ there must be the cost 
of the two if not three magneto-electric machines, with the correspond- 
ing steam-engines; of the houses to contain them; of the cistern, con- 
densers, and water apparatus, and supply associated with them ; of the 
electric lamps in the light-houses, with their connections ; and of the 
lodging-houses for the extra men. And in respect of cunent expetiditurey 
additional provision must be made for the wages of the extra men, with 
coals and such things as are allowed them ; the fuel for the engines; the 
supply of water ; and the repairs required by the wear and tear of all 
the apparatus. To these caus^ of expense must be added the claims 
of the patentee. In the matter of expense for any given amount of 
light, I may say that the letters I have already referred to of the 28th 
of April and 1st of May, 1857, can scarcely be accepted as giving suffi- 
cient information. I conclude that by this time Professor Holmes is in 
a position to give an amended statement. 

Amongst partial objections, it may be stated that the light cannot be 
expected to apply to all light-houses, or receive general adoption. I am 
not aware how many it might be fit for; but there are evidently some 
at extreme situations where it would be objectionable in its present 
state. An objection has, also, been made, of which I cannot see the 
force, namely, that the light is too bright, that it gives a false impres- 
sion of the distance of the light-house, and that it blinds the eyes of 
the mariners to the perception of the lights on board vessels between it 
and them. These objections, if they have any force, must be judged by 
Daariners themselves. 

The points in favor of the magneto-electric light, now that its practi- 
cability has been established, are strong and clear in relation to the 
increase of light and the advancement of light-houses in power. In 
oases where the light is from lamp flames fed by oil, no increase of light 
at or near the focus or foci of the apparatus is possible, beyond a cer- 
tain degree, because of the size of the flames ; but in the electric lamp 
any amoont of the light may be accumulated at the focus and sent 
abroad, at, of course, an increased expense. In consequence oi \Aift evo- 
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Intion of the light in so limited a focal space, it may be directed sea- 
ward, diverging either more or less, or in a vertical or horizontal direc- 
tiou, at pleasure, with the utmost facility. The enormous shadow mider 
the light produced by the oil flame burner, which absorbs and renders 
useless the descending rays to a very large extent, does not occur in the 
magneto-electric lamp ; all the light proceeding in that direction is 
turned to account. The optical part of the arrangement, whether diop- 
tric or reflecting, might be very small iu comparison with those in use 
It is probable that the system either of .reflectors or refractors need aoi 
be above eighteen inches in diameter, perhaps much less, and probably 
a foot high. The glass of the lantern through which the rays woul< 
pass would then not require to be above twelve inches radius, t. e., fron 
the light. This would allow that part of the lantern to be constructe< 
of carved plates of glass, framed above and below, and requiring u 
opaque, intervening, shadow-making uprights. There appears no reaso 
why such a lantern should not enclose the electric lamp around sevet 
eighths of the horizon, and yet allow of all necessary attendance o 
and change of the lamps. Such arrangements, however, could only h 
made when the lamp is (if ever; perfectly established, for they woiil 
preclude the substitution of an oil lamp for the electric lamp, if an 
accident occurred to the latter. 

Before concluding this report, I must bear my testimony to the perfe< 
openness, candor, and honor of Professor Holmes. He has answers 
every question, concealed no weak i)oint, explained every applied prii 
ciple, given every reason for a change either in this or that directio 
during several periods of close questioning, in a manner that was vei 
agreeable to one whose duty it was to search for real faults or possilJ 
objections, in respect both of the present time and the future. 

M. FARADAY. 



July 16, 1860. 
The Chairman and Secretary visited the establishment of Mr. Holm* 
at North Fleet, and saw the electric light, as shown in the regulatiJ 
lamps of Monsieur Serin. The light was extinguished and lighted i 
stantaneously at various points, by breaking and making the con tad 
The invention appeared to work exceedingly well. Mr. Holmes appears 
to be engaged in the construction of various forms of reflectors, and 
was suggested that he would do well to apply for advice to Sir Jol 
Herschel. It was stated in conversation that the electric light is 
be set up shortly at Dungeness. Mr. Holmes also stated that >J 
Chance was engaged in constructing a dioptric apparatus accordii 
to calculations furnished in the first instance by Mr. Holmes, sub?' 
quently calculated by Mr. Chance. The apparatus is intended *' 
throw the light where it is wanted," and each prism and angle is to 
specially ground for the light. 



■2 



Is 



65 

PROFESSOR way's ELECTRIC LIGHT. 

On the 13tli of May, 1859, the following minate was made by Dr. 
Gladstone : 

In the evening the Commissioners visited Professor Way, and saw his Professor 
electric light. It is produced between a running stream of mercury and 
a small cup full of the same metal, the whole being comprised within a 
stout glass cylinder, cemented into brass work which screws on to the 
apparatus, so that the whole is hermetically sealed, and the volatilized 
mercury is condensed again in a long tube under the cup. The power 
is generated by a galvanic battery of forty-eight Bun sen's cells, which 
requires renewal every four hours, and is said to cost Is. 6d. per hour, 
though were the products economised and the nitric acid regained, Mr. 
Way believes a saving of one-half might be effected. The light is con- 
tinuous and forms a kind of cone between the jet whence the stream of 
mercury flows and the cup beneath. It is intensely brilliant, casts a 
greenish blue radiance on surrounding objects, and has a most wonder- 
ful effect on artificial colors, its constitution evidently being widely 
different from that of solar light. Professor Way showed that the cur- 
rent might be interrupted frequently in succession, and that the light 
which on each interruption is extinguished, re-kindles itself immedi- 
ately contact is again made, and suggested that this might be used as 
a method of economising the force, of distinguishing between different 
light-houses, or for signaling. The Commissioners viewed the light, not 
merely from Mr. Way's laboratory and house, No. 15, Welbeck street, 
hut also from Hinde street and the corner of Manchester Square, when 
its great superiority over gas light was most apparent. 

This light was again shown to the Secretary on the 29th of March, 
1860, by Professor Way. The electric light had been shown that day to 
a scientific commission belonging to the War Office. 

The light is produced in a stream of mercury flowing through slender 
tubes, and connected above and below with the poles of a powerful bat- 
tery. By clock-work the connection can be broken and remade, and the 
light extinguished and relighted instantaneously. It was very powerful, 
*nd of a peculiar ash grey color, which gave a ghastly appearance to 
every person and thing in the room. 

The light was said to reach its greatest brilliancy some time after the 
hattery was filled, and to continue steady for a considerable time. After 
A certain time, when the acids are saturated, the light wanes. 

One drawback to the light is that the force of the electric fluid scat- 
ters the stream of mercury int'O spray, and throws it against the glass 
^thin which the light is shown. 

These drops of an opaque though fluid metal necessarily obscure the 
light, and settling on the glass interfere with its brilliancy. 

When the glass is removed the mercury is changed into vapor, and 
Ijecomes highly deleterious. A portable form of this light was shown. 
A small vessel of mercury within bronze cylinders, so constructed that 
l>y turning the apparatus the mercury is thrown back into the upper 
chamber. 

Also a boot with a copper sole, intended to make and break the con- 
aectiou with a wire let into the deck of a ship, and joined to the bat- 
tery below. 

EX 5 
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This light was exhibited at Oxford, and subsequently as a masthead 
light (m board a vessel in the Solent, in July, 1860. 



Kxperimenta have been tried to illumihate a letter or figure, so as to 
t»nablo the mariner to identify a light at night, but they all failed, fox 
when a long slit, 10 feet by 4 inches was illuminated, it appeared at an^ 
dlstaikoe over two miles as a circular light. 

FOG SIGNALS. 

F(»g «ii»Ali. ^^'^ yfWie^ shown a bell of 3 cwt., similar to that used at the Gunflee-4 
worked by maohinery. The cost was about £240. Bells as large as L' 
uwt. have been made for this purpose for the Casketts. 



THK TRINTTY BUOY WHARF. 

Trinity buoy '^'^^*^ Tiinity yard and buoy wharf, situated on the mouth of the riv^ 
wbttrf. i^ea, at lUaokwull, comprises a space of from two to three acres. 

It does not profess to l>e a manufacturing establishment, but rath^ 
a depot for buoys and of stores of all sorts for the use of light-hous^ 
and light-vessels. 

A spare light-vessel is always at the wharf, in readiness to repla^ 
any light-vessel that might be driven from her station, and for the pm. 

pose of \iudergoiug the periodical repairs. 

* # # « « ^ 

The average number of men in the yard (being those on shore 
their turn fix)u\ the light-vessels) is 36 ; their average wages are ^ 
15«. per month, and they find their own provisions. 

They are employed in receiving, storing, and issuing stores, includix 
oil, and in transporting buoys, manning the Trinity House yachts, &c 

The whole of the oil for the entire service of the light-houses ax 
light-vessels is stored in this yard. The average quantity in store 
)dl5 tons. 

BUOYS. 

BUOY STORE. 

The arrangements for examining, replacing, and repairing the buo^ 
appeared to be very efficient. 

Every buoy belonging to the Trinity Board, and there are more tb; 
80 buoy stations in the London district alone, which extends frc 
North Foreland to Oxfordness, is replaced by a spare buoy every fi 
mouths, is brought on shore, thoroughly overhauled, repaired, and i 
painted, and then kept in perfect readiness to return to its static 
either at the end of six months or on any accident happening to its coi 
panion. A large shed is full of these buoys, painted, marked, aJ 
ready to start for their stations at a few minutes warning. 
« • • • # » 
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^ OBJECTIONS TO IRON BUOYS. 

An objection to all iron buoys is, that hitherto it has been found im- 
possible to prevent them from rusting, and becomiug liable to be mis- 
taken for red buoys, whatever their original color may have been. 

They are also more liable to accidents from collisions, being easily 
stove. 

The wooden buoys are made of wainscot oak, as fir soon absorbs 

water. 

# # « « « # « 

BUOY DISTRICTS. 

England is divided into eight buoy districts. The Trinity buoy 
wharf supplies all the districts with new buoys, and for this purpose 
always has a store on hand painted with the first coat of priming ; but 

each district has charge of its own reserve set of buoys. 

« » # # # « « 

BUOY ANCHORS. 

Hollow sinkers are being tried, so as to add the efiect of suction to 
the weight of the sinkers. 



LIGHT-VESSELS. 

The light-vessels remain on their stations seven years, and are then 
brought in and receive a thorough repair. 

CABLES. 

Their cables are changed every four years, and the old chains (1^ inch,) 
are converted into chains for the buoys. 

CREWS. 

The crews have no other occupations than their professional duties. 
Libraries are supplied to each ship. 

The crew consists of eleven, of whom four come on shore every month 
for a month, and are employed in the storehouses at the buoy wharf. 

The master and mate are in command month and month about. 

Only good seamen are entered. 

* * « « « * « 

No boats are allowed to go alongside the light-vessels, and the men 
^ not allowed to board any-passing ship. 

i PROMOTION. 

The m6i\ rise by seniority from the lowest rank to that of master. 

SPARE STORES. 

4^«re stores for the light-vessels are always kept in perfect readiness, 
*o that they can be sent off instantly when required. 



OIL. 

"Hie oil is carefully tes(ted. 



/ 




• -L mm 




'^•t' zTi&t» ic !iiBr ffaasHfL iv- s ipb mjjuiul minfaHr jufl &f- njlik ii W^f 
31. fir -Tftta^ jtfKWD'Ozuc a» laif ^noviaiSL 



•Mfinz^ *dmc TSit- fmlc*^ Ji£^ff-y »RnntL J«Hn^ j^pti^. jo: Trnftrmit t» «Mf «f die 
ii^£^Xr-7H?HHMif T9^tnIiL izuL 1^ Tiiiiiifl* 34iiK*ic TD^HM^iHwii Mk i^|iifr her. 
rmc mu&H: sxtA. cicvaimsBHBMfr ?ai^ -qprr lijpw TtufMii aft TjbbmiA inw^ 



i&K f&j iSPt msM^ «<r wiMiL &i#tlA»4r aoill < y.B. : Ar simps of wwd c^ 




;'!.' 



m tftiir Tif rf Yir "^TJTifihurri itthi lij wkiifii iiliilwr" 
Wbeo: slt me^w ♦ fawLL^i i iB itt c^T figijbK «r fiHHy^ » i» be eip^ 
m3a^ M> :siFB^ ami cwpuri tki- jftiiy^MtJL l|gjbto;«r laB^tfin^ |'ri^ 



■'I 



69 

PERSONAL OliSERVATIONS ON LIGHTS. 

SOUTH STACK. 

It is on an island, under a cliff, and joined to laud by a bridge. The Fog-signal 
sea lurds are preserved as a natural fog-signal, and are tame. Gulls sit "^^^^' 
on the walls and close to the light-house, and scream continually. 'A 
fevr white rabbits sat amongst the young gulls, and seemed on terms of 
perfect intimacy. 

* It « « * h * 

There is a large fog-bell invertedf which is rung by machinery. There Fog-signal gun. 
are no guns used here, but guns are fired from the mountain above in 
thick weather every half hour, and oftener when the mails are ex- 
pected; and the birds are preserved as a natural warning to ships, and 
have proved useful in fogs. The guns are heard in all weathers nine 
miles off at the Skerries. The bell never. 



THE SKERRIES. 

Tlii» is built on a low island of some exteut, covered with birds, mostly 
tenis, which are preserved. No other fog-signals are used here, but 
mariners can determine their position by distinguishing the noise of the 
hirds which frequent these two stations. The keeper has known fogs 
to last 48 hours, and a wreck has taken place on the mainland after six 
hoare' fog. 



KYLE AKIN. 

* # » # * # * 

This hght has a set of totally reflecting prisms, to economise the light Azimuthal con- 
and reflect a portion of it to seaward. Towards the sound the light is densing appara- 
masked, all but a narrow beam, which acts as a leading light, and 
clears all shoals. To seaward the light is red, and is masked from dan- 
gers and from the shore. It was observed that the bars of the lantern 
were so placed as to stop a considerable portion of the light, and it was 
thought desirable that in future the lens and the lantern should be 
made and set up together before they are finally placed, so as to avoid 
such imperfection. 

The keeper stated that this light gave great satisfaction, and enabled 
vessels to ruA in in bad weather, instead of remaining outside, as they 
formerly used to do, exposed to the heavy sea which sets in from the 
north. * * » * # ' # 

BONA. 

* * * The reflectors have been altered so as to economise the TToloohot I 
Kght. The small end of the parabolic reflectors has been cut off*, and a apparatus, 
hemispherical reflector substituted; a small lens is placed so as to in- 
tercept the rays which would otherwise diverge past the edge of the 
lefleetors. The result is said to be a very considerable improvement in 
theintensity of the light. * * * # 
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8TORNOWAY. 

t, * , * Stopped opposite to the harbor light-house, and ex- 
Beacon with amined the ** apparent light" on the rock at the entrance to the harbor. 
apparent light, rpjj^ jjgj^^ itself is revolving catadioptric, holophotal, on the same prin- 
cipal as Rona, but with fewer reflectors. * » « The peculiarity of 
this light is the '^ apparent light," which consists of a holophotal cata- 
dioptric single lamp, placed in a window at the foot of the tower so as to 
project a powerful beam on a mirror placed on the top of a beacon in 
the sea. The light is reflected to seaward, and dispersed by a lens 
placed in front of the mirror, so as to give the eflfect of a light burning 
on the beacon. The deception is so perfect that the fishermen will not 
believe that there is not a light there. 

The pilot on board has often seen it, but thinks it is hard'y powerful 
enough, though very useful. 

People on shore at Stomoway stated that it was very useful. The re- 
flector behind the light is made of zinc, and the keepers said that it was 
impossible to keep it as bright as silver. It was dark, and an attempt 
to nib it brighter failed entirely. It is not stated in Mr. Steveusou's ac- 
count of the light why the reflector is made of zinc. It appears to be 
inferior to silver, but it is probably less expensive. * * » Made 
a turn to try to pick up the beacon light, but failed to see it. There 
was some light still in the sky, but the reflected light cannot have much 
power. 

This light was subsequently observed by the Secretary, on a very dark 
night, from the steamer, leaving Stomoway. It was visible at a dis- 
tance of perhaps half a mile, but the light was feeble; it seemed about 
equal to a single candle. There is a considerable divergence in the 
beam thrown by the lower reflector, for the light was seen for a consid- 
erable distance on both sides of the beacon in passing outside of it- 
The arrangement might, therefore, be improved considerably, but the 
principle is established. The beacon is illuminated by a lamp on shorCj 
at a considerable distance, and the apparent light was actually seen ft* 
a distance sufficient to enable vessels to clear the danger. 
Red light. Observed the Gape Wrath light at 30 miles. The red and the white 

flashes were brilliantly visible and easily distinguished from each other. 
The night was very clear. The land of the cape seen in the evening 
on entering Stomoway. 

STHOMXKSS. 

* * * The illuminating apparatus consists of three fixed reflec* 

apparatus, pe- tors — one "holophotal," as large as a small herring barrel, with a r^ 

culiar form. glass in front showing in one direction ; the other, a reflector of ordinary 

size, showing in the other direction; the third, a section of a lens, with 

a section of a reflector behind it, showing towards the harbor of Strom- 

ness,. and across the channel. 



RKLL KOCK. 



Bed y ht '^^® light is revolving, five reflectors on each of two faces, two red 

and two wiiite. The red color is produced by chimneys of red glas8» 



^wliich appear to be much more convenient and should be less expensive 
tlian the large covers of colored glass used elsewhere. 

4» • • « « « * 

Admiral Hamilton and Mr. Gladstone visited the office of the North- Edinburgh. 
em Cbmrnissioners, and in the evening went to the establishment of 
Messrs. Milne and Son, Milton House, Canongate, in company with 
Messrs. Thomas and David Stevenson. Here they saw a new holophotal 
light in action. It gave a very good light, as seen from Salisbury Crags, 
the distinction of the white and red colors being perfect. Amongst 
other explanations given by Mr. D. Stevenson in reference to the 
machinery at Messrs. Milnes, he stated that small lanterns are now 
made of cast iron, but large lanterns of gun metal, which they prefer to 
wionght iron. The astragals are now made to cross one another diag- 
onally. Although a silver reflector is doubtless the best, a comparative 
experiment made on Inchkeith with a silver, a zinc, and a brass reflec- 
tor, showed no great difference in the light reflected, except as to itd 
color. The Northern Commissioners employ a very dark red glass, not 
the ruby. 

July 28. 

Among the pieces of information given by the Messrs. Stev- 
enson, in the course of conversation, were the following: Some samples 
of colza oil corrode brass work, but the pure substance does not. It is 
not known what is the corrosive ingredient. It is proposed to employ 
liricks in the erection of the Butt of Lewis light-house; specimens af 
these bricks were exhibited, having a conchoidal fracture, and exceed- 
ingly hard. The mortar to be used is composed of sand, lime, and 
'^ mine dust," that is, scalings of iron ; gneiss is considered preferable 
to granite for building purposes, as it does not disintegrate when ex- 
posed to the air and seawater, as many granites gradually do. It is 
^cnlt to mask a catoptric light sharply, for obvious reasons, and this 
constitutea one of the advantages of the dioptric system. Slate roofi» 
We been adopted for many of the recently-boilt keepers' houses, at the 

• 

losUnce of the Board of Trade, but they let in wet, and are greatly 
inferior to the leaden roofe, which the Northern CommissionerB prefer. 

July 29. 

Visited the office €f the Commissioners of Xortbem lij^t-booses 
in Edinburgh. The secretary and several of the memtjers were absent 
^ their annrfal tour of inspection. Mr. Urv|ahart, and the en- 
SUteer of the CommissionerB, Mr. Stevenson^ and his tirotber, were at 
^ office. * * * Visited the establishment of Mr. Milne, and 
^^Htected a new revolving light, con«tmeted by Mr, 31ilne from the de- 
^igns oi Mr. Stevenson, of i^susb mannfaetnied in Paris, ior Xewloaud- 
^^od. The apparatus consists of 12 bolophotes, arraoged on loor laees. 
four on each of two sides to show red, with red j^^ass ehlmneys, two on 
the lemamder to show white. 

Hie holophotal arraogrmeot consists of a bemisf^ierieal lelksetor. 
'^th a lens and reflecting prions placed in front. The lamp slidiM 
^own to be cleaned, and can never be whoUy renorcd fnta it* fnaott. 
Hte reflectois lift oat, bat the glass remains ^xtA to the lerolring 
^vns. The wliole rests on a series of roDers. and is OMrred by %. iwm i\\ 
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toothed wheel^ working a large one on the circumference of the frame, 
which is larger than usual. By these arrangements Mr. Stevenson 
secures great steadiness of motion, and solidity. The quantity of oil 
consumed was stated to be considerably less than that burned in a large 
mechanical lamp. 

« « « if if « # 

Buoy store, The Commissioners inspected the storehouses at Granton. * * * 

There are four depots for buoys, namely, Granton, Corran Ferry, Camp- 
belton, and Cromarty. 

if if «- # « « # 

The spare buoys, newly painted, were ranged under cover. The oil for 
the light-houses was stored in the casks in which it is sent to the differ- 
ent stations, instead of tins as used by the Trinity House. The oil is 
run out of the casks into stationaiy tins, and the empty casks are re- 
turned. 



FERN ISLAND. 

Irish Scotch ** * ^^® difference, then, in the services is that in the Scotch service, 

and English every liffht-house is provided with the same instruments and fittings, 
liflrht* BSt&Dlish' •/ o j- ^^ 

ments compar- and comforts and conveniences. That the English lights are variously 

®^* provided in various situations, and are rarely furnished with many 

articles, always provided in the Scotch lights, such as the call whistle. 

That the Irish light-houses visited are not provided with meteorological 

instruments or medicine chests, or lightning conductors, or libraries, or 

call whistles, or printed framed regulations, or uniforms for the men, or 

clocks, or dials, or with anything not absolutely required for keeping 

the light burning and the apparatus clean. 



COQUET ISLAND. 

Catoptric and * * * The optical apparatus is one-half of a first-rate dioptric light, 

dioptric appar- on the Fresnel system. A narrow strip of red glass on either side 
atus compared. * •=» 

shows proximity to two rocks to the north and south. A dark patch on 

the glass masks the light from the dangers, and at the back a light 
shows into the roadstead from the lamp alone. This arrangement is 
very simple, and gives satisfaction. It illustrates the advantage of using 
lens lights for such situations as explained by Mr. Stevenson in his con- 
versation with the Commissioners on this subject at Edinburgh. There 
is no arrangement of reflectors by which this variation in character 
could be so easily and so effectively given, and nothing could more 
clearly demonstrate the evil that must result from the position of the 
bar on the window at Berwick. Pier light, which acts precisely as the 
screen acts here. 

« • « if if if if 

Bed light. ^^' Kruger had frequently observed the revolving light on Flam- 

borough Head at a considerable distance when the red flashes are not 
seen, but the light presents the appearance of two white flashes sepa- 
rated by rather a long interval from two similar flashes. 
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8PUBN FLOATING LIGHT. 

The master has been thirty years on this station, which is within a Color of build- 
few miles of the Spam light-houses. He stated that in hazy or dark ^°** 
weather he can often see the red light-house when he cannot make out 
the white one at all. It seems that white is best seen in bright sunny Evidenoe. 
weather, even against the sky, but that dark colors are best seen 
against the sky in dark or hazy weather. 

The master also stated that the light on Spurn Point had been very Gatojptrio and 
much improved by the change, (from catoptric to dioptric,) though he tenw. ^^^' 

was quite ignorant of the nature of the change, having never visited 
the light-house. He stated that the small light did not show very well, 
which he attributed to its proximity to the large and very powerful 
light beside it. The light-vessel also belongs to the London Trinity 
House. The crew were mostly below, and were taken by suprise, but Evidence. 
the vessel was scrupulously clean. The light is revolving. There are 
four reflectors, which with the lamp are hung upon gimbles. They 
were very well cleaned and had fewer scratches than are usually found 
on the reflectors of floating lights. The lamp-lighter explained that 
scratches are often produced by portions of the charred wick falling on 
the silver. These, as he expressed it, cut like a knife, and unless re- 
moved with great care, injure the reflector. He did not think that 
sand could get at them at sea; he thought that salt water might, and 
might produce some injury. It was observed that the machinery for 
the revolving light worked very loosely, the cogs worked nearly out of 
gear by the motion of the vessel. Remarking on this, the master stated 
that the Elder Brethren, on their late visit, had noticed the same, but a 
great difficulty occurs in rectifying this, for on tightening the cogs the 
machine, from its small power, would fail to work, and interfere with 
the regular revolving of the light. 

It seems to be well worth consideration whether small dioptric ap- Dioptric appa- 
paratus could not be substituted for catoptric on board vessels. Such a ^**^ afloat, 
lamp as is used at the Lower Spurn land light would hardly weigh , 
more than the apparatus hoisted by the light-ships. It could be swung 
on gimbles, and it might be lowered down a hollow mast like the fun- 
nel of a steamer. Salt water would not act on the glass, and unless 
hroken to pieces the lens would be much less liable to injury than the 
reflectors, which seem to be more or less injured on board of all the light- 
vessels, and which, according to Mr. Wilkins, the manufacturer, wear 
oat much sooner afloat than on shore. 

The master stated that his vessel rides very easily ; " she has the full Waves. 
long sea from the Cterman Ocean." It seems, then, that the more ex- 
posed the station the easier it is for riding in, provided the water be 
^eep. The master from the Hebbles, far up the Humber, found a 
^orse sea than he had ever found in his sixty voyages across the Atlan- 
tic. The master at the Bull complained more than the master at the 
^poni, and the master at the Owers complained more of his station than 
did the master at the Seven Stone«, who said that his vessel rode easily 
over the long seas of the Atlantic. The master at the Blackwater made 
a similar statement. 



/ 
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CROMER. 

* • * # # # # 

The glass chimneys hreak according to the weather, sometimes three 
or four dozen a month. They vary in size very much ; some have to be 
returned as useless. The reflectors are moved from their frame wh«itt 
cleaned. This was considered ohjectionable by Mr. Stevenson, who 
thinks that reflectors should, if possible, never be moved from their 

frames, to avoid any change in their position. 

* » >♦ # • « # 

HARWICH. 

* » » # « » # 

Coal fires as The head keeper is 74 years of age, and was attached to the light 
when it belonged to General Rebow. He remembers the burning of 
coal tires at this station when he was a boy. The coals were burned in 
a grate, to which a pair of belows were attached. The light-keeper was 
exposed to all weathers, and had to poke the fire, throw on coal, and 

blow the bellows when necessary, all in the open air. 

* # *» # • # # 

GUNFLEET PILE LIGHT. 

Loss of light * * * The illuminating apparatus was now found in very good 

apparatus. ' order. It consists of nine reflectors, with a red glass placed in front of 

each, fixf d on a triangular frame, and revolving. On leaving the light 

it was observed that the red was visible all around. This gives a good 

measure for the divergence and loss of light inseparable from the use of 

ExDeriment Parabolic reflectors, and Shows the value of the lens used in some 

Scotch light-houses. 

« » # # # # * 

NORTH FORELAND. 

The tower is in process of strengthening, previous to the placing of a 
new and enlarged and a dioptric light. The present apparatus consists 
of eighteen reflectors placed on the outside of a curve in two rows, each 
lamp and reflector having a separate iron pillar as a stand. This ar- 
rangement is different from any yet seen. The reflectors are in excel 
lent order, and apparently very old. There were marks of old i^juriei 
nearly obliterated by careful cleaning. Each lamp has a long meta 
chimney leading to the ventilator in the top. There is a tube for con 
densing water, but never used. A coal fire was originally burned oi 
this tower. It was then raised and the present apparatus placed on it 
The interior of the tower was then used for a dwelling. The two keep 
ers now occupy tyro neat dwellings at the foot of the tower, and whei 
the new light is placed the tower is to remain empty. The keeper seei 
Grisnez and Calais on fine nights; he has seen Dunkerque once. Oi 
that night there was a severe thunder storm, and the light appearec 
as three lights, one above the other. Grisnez and Calais had the sami 
appearance. The keeper had observed the electric light while exhibitec 
at the South Foreland ; he was not favorably placed for seeing it. Hi 
said it was flickering. There is a sufficiency of evidence given by wit 
nesses besides the personal observation of the Commission to prove thai 
the light was far superior in brilliancy to any now exhibited on th< 
coast. 
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PERSONAL OBSERVATIONS. 

October 19, 1859. 

Admiral Hamilton, Mr. Graves, Mr. Gladstone, and the secretary, 
travelled from London to Paris. 

The captain of the steamer stated that in foggy weather he steams by 
the sonnd of a bell placed on Bonlogue pier, and that the sound is quite 
sufficient to enable him to take the bearings and proceed under full 
steam. * # # » # # 

Paris, October 20. 

" * * An appointment was made at 3 p. m., at the establishment France. 
of the Commission des Phares, Quais du Billy, No. 56. At the hour 
agreed on the Commission accordingly met Mons. Dogrand and Mons. 
fieyoaud, and were shown the museum and other objects of interest. 

The establishment consists of a lofty tower, placed on a rising ground 
facing the Champ de Mars, with a number of buildings and workshops, 
&c., attached. On the top of the tower is a lantern, from which experi- 
ments are tried. The position of the experimental light-house is so 
chosen as to command a clear range of 1, 2, 8, 12 miles, as may be de- 
sired. 

The Commission were shown some experiments now making on the Electric light. 
electric light. 

The machine is a modification of that used by Mr. Holmes at the 
South Foreland. In consists of eight sets of horse-shoe magnets, placed 
on the circumference of a long wheel, of the diameter of about four feet, 
instead of two wheels of a diameter of about eight feet, as used at the 
Sonth Foreland. The magnets pass close to iron disks in the core of the 
wheel, and induce currents, which are conveyed along wires to the carbon 
points where the light is produced. The wheel is turned by a small 
steam engine ; bat it might be made to revolve by any other sufficient 
mechanical power. One difference in the two machines is, that in this 
the cnrrents are alternate ; whereas, in Holmes's, they are made con- 
tmnons, by a complicated arrangement on the axis of the wheels, which 
KTerses the poles. 

It was stated that the alteration of the currents produced no sensible 
difference in the light, and none was observed by the Commission. 

The light was exhibited in a large darkened loom, and its intensity 
was remarkable. 

Tested against an Argand lamp, it was found to be equal to uinety- 
fonr burners. With a square lens of cast glass, and Holmes's charcoal 
pants, it was estimated at 55,000; with the improved charcoal points, 
and a much larger ground glass, at 220,000 ; with a red glass interposed 
it was reduced to 1,030. (Mons. Degrand stated that the red, as com- 
pired with white, improved as the distance increased.) And it was 
stited that the best lens, with the most powerful oil lamp, was only 
tttiiiiated at from 80 to 90. The light varied considerably as the char- 
ttNd points wore away ; it flickered, and occasionally went away alto- 
gether for an instant. This imperfection seemed to be caused by the 
chftrcoal; and if that could be remedied, either by the use of Professor 
Way's stream of mercury, or by any other means, the electric light pro- 
duced by revolving magnets might be intro<luced into l\g\\t-ViOu«ft^. 
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The iotensity of the light was tested by loiddiig at shadows prq|ectcd 
by it on a screen of whitened glass placed at a distance of about tweatj 
yards, and by comparing these with shadows thrown by a lamp plaeed 
at a distance of a few feet, or a few inches, as the case mi^ht be. The 
figures given are the result of a calculation founded on the distances of 
the lights compared from the glass screen, and cannot be taken as ex- 
act, though they express the difference roughly. 

The museum consists of olwelete methods of inumination, and im- 
provements now adopted or projected. 

» » * m * ^^ * 

All light-houses of any importance in France are now fitted with 
lenses, as it is considered beyond all question that lenses are soperior 
to refiectors. All lights are under one superintendence, and one msD is 
mainly resinmsible for their mauagement. 

There are no independent local authorities as in En^and, and the 
system must be uniform. It remains to be seen whether the system 
works well. 

The Commission were extremely gratified with the estabhshmoit, 
and with the politeness of the gentlemen who have charge of it. 

It was stated that a fog-signal, consisting of a bell placed in the foem 
of a reflector built of masonrj', is about to be tried. 

October 21. 

The Commission met Mons. Re^'uaud and Mons. Degrand at the 
establishment of Mons. Le Peaute, manufacturer of light-house 
apparatus. The lenses are ground in rings on wheels which revolve 
horizontally, and the required angle is obtained by arms which are fixed 
to the axle, and have certain cushions at the end, by means of which 
the prisms are reduced with sand. The final polish is given by hand 
with rouge. The glass was remarkable for its purit^'. The angles aw 
all calculated to throw a parallel ray horizontally, and in the case of a 
light placed high, the panels are slightly inclined, so as to throw the 

rays downwards to the horizon. 

* # # * « « ' 

Measure of In the course of conversation, the engineers stated that the light pro- 
^^ duced in the French light-houses was more than that produced in 

EugliHh light-houses of the same order, because the consumption ofoilftf 
hour tvas greater. This conclusion can only be just if the oil is odww* 
ta^eously consumed. It was also stated that the flame of a lamp prope^ 
ly trimmed is larger and brighter than the flame of the same kind d 
lamp as used in the English light-houses, according to the personal ob- 
sers'ation of Mons. Reynaud when in England. It was also stated that 
the light at Grisnez is by no means one of the first excellence, though it 
has been repeatedly praised by English mariners in their evidence as 
one of the best French light-houses. This may arise (according to 
Mons. Reyuand) from the comparison with the light on the opposite 
coast, (Dungeness,") which is not one of the best in England. The keep- 
ers are generally said to be old soldiers, who take a great interest and 
pride in their light-houses. There is an intelligent officer, generally an 
engineer, within reach of almost every light-house in France, charged 
with the superintendence of the light, and the whole system is under 
one man, residing in Paris, who is a member of a council (Fonts and 

/ 
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Chanssees) which forms a department of the government. In short, so 
far as the frame of the system goes, it appears to be peculiarly well 
adapted for securing efficient and uniform lighting. The buoyage of 
of the coast is in like manner systematized, but it has not been carried 
out. " They are now about to improve that branch of the service." 



BORDEAUX. 

* * * f. « » • 

Captain Charles Baker stated that, in his opinion, after four years' Oral evidenoe. 
experience, the French lights were far superior to the English lights in 
brillianey, but are not nearly so well placed ; that is to say, they are 

not generally far enough to seaward. 

* # « * « « « 

Captain Baker's opinion is, therefore, formed on a frequent compari- 
«ou of French dioptric lights with an English tixed catoptric in good 
order, and his testimony confirms the rest of the evidence, and is favor- 
able to dioptric lights. With reference to red lights. Captain Baker Red light, 
says, that in hazy weather he has seen the red flash of the light-house 
at Pontillac, when the white light at the same place, and that at Terre 
Negre (a light-house nearer to him) were not visible. Captain Baker 
has traded on the north coast of 8pain, and thinks these lights equal 
to the French, and superior to the English. He also thinks that lights 
placed near high land, are often obscured by the condensation of fogs 
near the laud. 



CAP FERRET. 

*■ # » * # « * 

The lamp is a mechanical pumping lamp. The guardian explained instruction of 
that he had been carefully instructed in all that pertained to the ma- ^^eepew* 
€hinerj' ; that he had been required to take it to pieces, and set it up 
^ain, before he was entrusted with the care of the light. He showed 
his manner of levelling the burner with spirit levels, and of adjusting 
the lamp in the focus of the lens, by means of a string attached to a 
point on the framework; but there was no contrivance for setting the 
lens or the lamp, so as to throw the light downwards to the horizon. 
*t is manifest, therefore, that here, as elsewhere, a considerable portion 
of the light must be thrown upwards above the horizon and lost. K 
the lens were set to throw a horizontal beam, the light would pass Direction of 
^bove the horizon at the height of the light-house; but as the light is beam, 
^een at the distance of a few miles, the beam must have a considerable 
^vergence, and that must be as great upwards as downwards ; conse- 
quently, the greater part of the light is thrown on the clouds. 



« 



The keeper on guard is allowed an arm-chair, but no books. Arm- 
chairs are forbidden in Great Britain, and books are provided. 



BIARRITZ. 

« 



On returning to the hotel, tested the light with the dark prism from Photometry. 
;be window, distant about a mile. A wax candle, distant 21 feet, gave 
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4.:W. light-hooMf fljMh XdO. fixed light 2.80. At about half a mile in- 
land the light was still lirighter, and threw strong shadows from tiie 
BincCMn of trees on th« road. As this point was aterr the light-house, and oonsid- 
ersbly mkore the lerel of the sea, it is evident that here, as elsewbm, 
the greater portion of the light is thrown upwards, and never leseha 
the sea, while nearly one-half is thrown over the land, where it 
is not wanted at all. A small n-dector, fixed inside the lenses on the 
land side, would be some economy, and conld be placed without aoy 
difficulty. 



FAKO DB YECLDO. 

* • • « • » • 

The apparatus is third class dioptric, fixed, with three flashes, pro- 
duced by a system of revolving cylindrical prisms, made in Pans by Lo 
Paute, the period of revolution i minute. The lamp is mechanical, and 
has two wicks. About one-fifth of the light is lost on the hiU behind 
the house, aud, though this light is about 500 or 600 feet above thewi, 
it is set to throw a horizontal beam. This method of throwing aflaah 
has not been adopted in any English light-house that has been visited^ 
and the resuit is satisfactory, for the light with two wicks was deady 
seen at Biarritz, distant many miles. 



MAULKOFF. 

• # # * • # • ' 

Catoptric red The light is alternately red and bright, produced by three lamps in 
^*f^^ the focus of three large parabolic reflectors of cast copper, witb gil- 

vauized silver. These were very dim, badly cleaned, and inferior in 
every respect to the worst reflectors seen in England. Their diameter 
is three feet, or rather more. The variatiou in color is produced by two 
screens of red glass, which revolve horizontally on arms at right aog^^ 
to an upright axle. On the top is a screen of metal, which masks the 
Red light. upper light when the two lower reflectors show bright. The upper le- 
flector has a red glass chimney. Tico bright lifi^ts are considered eqnil 
to three red ; but, according to the account of this light given by Cap- 
tain Baker, the three red lights are better in hazy weather than tiie 
two bright. This light is intended to be a leading light when seen in 
one with the light at Terre Negre, and is built of wood, as the banb 
are constantly changing, and it may be necessary to move it. 



TOUR DE BALRXK. 

See ante Observed, in crossing, a beacon tower built on a reef; it was oolond 
77 Addles* ColoF 
of building. ^^ horizontal stripes red and black, ^^ith a white stripe close to the 

water. It was remarked that this produced the effect of a boat ondff 

sail with the sky showing underneath, proving the advantage of daric 

colors for objects intended to be seen against the sea or sky. A white 

light-house seen against the sky was not nearly so distinct as a neighbo^ 

ing church steeple colored black, as a sailing mark. The light was grey, 

and the sky covered with clouds. 



X. 
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Below the lantern is a room with a spare lamp ready for use, and a Ornament, 
bed fur a g^nardian. This room is wainscotted with flowered oak, and 
18 extremely handsome. It was subsequently stated by Mons. Rey- 
lUHid, tiiat he thought a little ornament of great practical use, as it 
makes the men more careful and more proud of their work. The lantern 
IB also paved with colored marble, and slabs of the same material line the 
walls to the height of about six feet. The guardian explained that 

this was mtended to prevent dust. 

t « • • # * • 

November 5. 
Called on Mons. Reynaud, and finding that he was at the Atelier des 
Phares, followed him there; found a commission of members of the 
Government and scientific bodies engaged in an examination of the 
electric light. 

Mens. Reynaud stated they had succeeded in increasing the power of Electric light* 
the light, so as nearly to double its intensity, and that, by dividing the 
machine into two parts, they had avoided the danger of extinction. 
The experiment under trial appeared to be a comparison between a sin- 
gle Argand bnmer, a four- wick light-house oil lamp, with a lens of the 
fitst order used to produce a flash, and the electric light in the focus of 
a east lens on the new system for producing a fixed light; that is to 
say, 1st, the light used in a single reflector ; 2d, the most powerful light 
that is now produced in light-houses on the dioptric system, involving 
a first cost of about £1, 000 for apparatus, and a cost of 875 gallons of 
oil per year for fuel ; 3d, the electric light, in an apparatus about the 
uze of a hat, costing about £20 or £30, intended to cast a norizontal 
disk of light, and produced at the cost of the motive power of the engine, 
wear and tear of the machine, and cost of engineer. 

The superiority of the electric light was beyond all comparison. Ac- 
ceiding to the calculation of the engineers, the figures were, at the for- 
Dter experiment — 
Argand burner, 1. 
First order flash, 80 to 90. 
Electric light, 94. 

Electric light, cast glass flash, 55,000. 
Do. first order flash, 220,000. 
Do. doubled (2,) 440,000. 

Do. fixed light, small apparatus, costing £20 or £30, 
fignies not given, but the light so intense as to be painful to the eyes, 
and to obliterate the shadow cast by the first order flash with an oil 
lamp of tour wicks placed near it and at the same distance. The light 
was steady. A report will probably be given, and should be obtained, 
if possible. 

It does not appear that steam power is necessary to move the ma- Motive power, 
chine which produces the current of electricity. A weight and a sys- 
tem of wheels would probably give sufficient power and velocity. If 
tida can be accomplished, the electric light seems to be far superior to any 
other artificial light known. 

Tuesday, November 8. 
Observed the harbor light Boulogne, Grisnez, and South Foreland, at Eleetrie licht. 
ftbont ^ a. m., day breaking. The stars were nearly aU invisible in 
^ light, oonaeqnently the South Foreland ehsctric light, fixed U^\it> 
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apparatus, was then, at a distance of twenty-nine miles, superior 3 
brilliancy to the stars. The fishermen all consider the new light a 
Obserration. improvement, and remark that the color is blue. The sailors on boa:x 
the steamer remarked that they see the electric light about seven miL« 
further than the other in thick, hazy weather. 



CAP DE.LA HEVB. 

Measure of ^^^^'^ light-houses, very handsome, connected by a well-built row 
light dwellings. A permanent bazaar is established in the lower story. First 

class dioptric, fixed. 

Fresnel's upper and lower mirrors. Pumps for oil, very clean and in 
good order. 

There were five keepers. The head keeper kept no night watch, but 
visited the houses occasionally. The oil is measured every hour. The 
consumption of oil £ippears to be considered as the measure of efiSciency, 
and any keeper would be blamed as having neglected his duty if the 
consumption had not reached the required figure during his watch. 

The light-houses are of the same height. Their being in one was said 
to mark the position of some shoal. 

This is said to be the site of the earliest light-house in France. A coal 
fire was burnt here till 1790. 



IRELAND. — THE HOOK. 

The illuminating apparatus is datoptric with twenty-one burners. 

# # •« # # # * 

The chimneys are broken at the rate of about 150 to 200 in the year 

*> # # # ■ ■« tt ' 

Consumption Examined the oil account to see if there was any great differeuc< 
of oil. between the expenditures in the diff'ereut years. 1856, 812 gallons; 1857 

812 gallons; 1858, 823 gallons. 

« « « « it * 

CALAIS. 

Ornament. The Commissioners visited the light-house at Calais. The tower is 

handsome building, the entrance paved with black and white marb! 
slabs forming patterns, and ornamented with busts of Fresnel a,v 
Beautemps Beaupre. All the metal work of the stairs was beautiful- 
polished. 

Building. '^^® tower has no floors ; it is 57 metres high, and is ascended by a cor 

screw stair. The keeper's room and the light-room were well furnishe 
and the lantern surrounded with slabs of colored marble, polished. Tj 
building in this respect is similar to the Tour de Baleine, and there 
no light-house in the United Kingdom in which there is so much om 
ment. 

Apparatus. The illuminating apparatus is dioptric, first order, fixed, with a fla£ 
similar in plan to the small light at St. Sebastian, in Spain. A fixed lig 
apparatus with a series of three upright piano-cylindrical lenses rev< 
ving outside. The effect is to produce a fixed steady light, of the fi 
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Ohseirations- 



Direction of 



power attained by the use of such apparatus, darkened for a short 

period, and the dark interval succeeded by a brilliant flash. 

The light was observed on the following evening from the Sonth Fore- 
land apper light, and was considered to be very powerful, though less 
brilliant than the light at Grisnez, as seen from the same spot on the 
same night. The keeper at the Sonth Foreland agreed in the opinion 
formed from this observation. 

The same observation was made from Dover by the members of the 
Commission, and the same conclusion arrived at. 

It was also remarked from Dover, that some of the flashes from Calais 
were brighter than others. (See letter from the Astronomer Royal on 
this point, dated June 25, I860, which contains his remarks as to the 
French trip, and account of his subsequent proceedings at North and 
South Foreland.) 

The lantern bars are upright, so are the divisions in the bands of 
glass. There are mirrors on the landward side, but it was remarked 
that these were not so well polished as similar mirrors in England. 

The lamp has four wicks. The whole was in remarkably good order. 
The keeper stated that he cleaned the glass apparatus with spirits of 
wine and chamois leather. 

On examining the placing of the apparatus, it appeared that the cen- 
tral bands and the upper prisms were well placed with reference to the beam- 
light, but that nearly if not quite all the light reflected by the lower 
prisms is lost on the sky. 

The Astronomer Royal was requested to report on this and the other 
lights visited. 

In the evening the Commissioners returned, and the dimensions of Flame ^ee 
the flame were accurately taken, with a view to comparison with flames drawing, 
elsewhere. It was better and steadier than any flame seen in England. 

It was remarked that the lantern was surrounded with a net of wire, Serfous injury 
*nd its use was exemplified by a museum of stuffed birds, all of which ^y birds. 
^ been caught, or had killed themselves at this light. These included 
numy rare small birds, a bittern, some large cormorants, and a swan. 

The keeper stated that he was occupied in cleaning the glass when 
the swan flew against the lantern, just above his head. It broke the glass, 
8nd injured the lens so much that it cost some 3,000 or 4,000 francs to 
repair the damage. The man considered that the force was sufiicient 
to have killed him, if he had not been seated at his work. 

The superintendent of the district. Monsieur de Lanois, accompanied Ventilation, 
the Commissioners in the evening and explained to them a system of 
ventilation of his own invention, which has been adopted in several 
^nch first-class lights. It consists of tubes, which are intended by 
the inventor to conduct cold air to the lamp down the same chimney in 
Hich the column of hot air ascends. • 

The Commissioners were unable to ascertain that these currents were 
actually descending, and cannot understand why they should, but the 
^p certainly burned well and very steadily. 

The two lights at the South Foreland were observed from the French Pressed glass- 
<^t that same evening. The upper one, that is the dioptric, was deci- 
dedly the brighter of the two. It was the opinion of the Commissioners 
that the Point de Wahle light did not appear so bright when \'iewed 

J^ni Calais as one of the third order should have appeared. 

* * # # * * 

KX 6 



82 



6RISNKZ. 



It was found to consist of an apparatus of the same description i 
that at the Start ; sixteen faces of lenses revolving, seven rows of me: 
curial curved glass mirrors above and four below ; but inside the revoli 
ing portion of the apparatus, and on the landward side, two large meta. 
lie reflectors are placed. , 

Direction of On examining the position of the apparatus, the horizon was high 
earn. ^^ inches, but on examining the mirrors they were all found to be set sc 

as to throw their reflected beams on the sea. 

The keeper stated that he set them without any instrument, by the 
horizon itself; he also pointed out the height of the flame, which was 
about the same as that used at Calais. 
Observations According to sketches made by Dr. Gladstone at the time, the image 
sU)ne.'* * ®^ *^® ^®* horizon, as reflected from the upper mirrors, generally cuts 
the flame in a plane considerably higher above the burner than was the 
case with the upper reflectors at Calais, and thus a larger quantity of 
light is thrown by them upon the sea, and, perhaps, also upon the hori- 
zon. Again, the image of the sea horizon, as reflected from the lower 
mirrors, generally cuts a very luminous portion of the flame, and does 
not impinge upon the burner itself, as was found to be the case in many 
other light-houses. Thus both the upper and lower series of reflector* 
are most efficiently adjusted. The lamp, also, was found to be perfectly 
central, and the metallic reflectors were better polished than is usual 
in France. The lenses on the whole were well made, the annular seg- 
ments especially being much better than at the Start. 
# * « it # » » 

The reason, therefore, for the favorable mention of Grisnez appears 
sufficiently manifest. The flame and the optical apparatus are properly 
set with reference to each other and to the horizon, and the flame is oi 
the right size for illuminating an angle extending from the horizon to 
within a short distance of the light-house, 
^tart and Whereas at the Start the mirrors are set so as to throw nearly all 
Grisnez. their reflected light on the sky, there are no mirrors on the landward 

side, and the flame produced is so low that nearly the whole of it is 
thrown on the sky by the lenses. 



SOUTH FORELAND. 

Compared the position of the image formed by the lenses. The flame 
was also compared with the drawing made at Calais, and it was found 
to be less steady. 
Flame. It had more sharp points ; it was lower, and, generally, it appeared tc 

be a worse flame. There are but three wicks used. 

The observation made from the "Vivid" on the last occasion wa< 

accounted for, as also the remarks of the captain of the Dover steamer 

Direction of "^^^ ®®* near Dover is illuminated by the narrow points of the uppe^ 

beam.- part of the flame, and the horizon and the parts of the sea near it bj 

the lower and brighter portions. No light at all falls on the sea belo^ 

a point opposite to the base of the lower light-house ; none at all at tb< 
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edge of the cliff. The experiment iuside was verified by walking to the 

two points last named. 
The keeper stated that the lower prisms had been carefully set to Setting prisms. 

throw a level beam very lately, by placing a red ball of about an inch 

diameter on the lamp, and looking through each prism in turn along a 

spirit level outside till the ball was seen. 
The result of this is, that the best of the light must be thrown here, 

as elsewhere, to th6 geometrical and not to the visible horizon, the ele- 
vation of the light being 372 feet, and the sea horizon distant 25 miles. 
The prisms are set to throw a beam from the place occupied by the red 
ball, at a height of more than 700 feet above a vessel on the horizon, while 
the mirrors at Grisnez are set by the keeper without any instrument, to 
throw their beams to the visible horizon itself, and on the sea below the 
horizon. 

Now it is sufficiently evident that the flame placed in a dioptric appar- Divergence of 
atoB of this size must be of certain dimensions to cover a certain portion ®l®®^^i® light, 
of the sea, namely, about four inches, to reach in this case from the 
horizon (on which the electric light was seen from Boulogne) to near 
the place from which the electric light was seen from the Calais steamer. 
It was then sufficiently intense to cast a marked shadow on one hand 
from the other. It was also stated by the keeper that the electric light 
was not more than one-eighth of an inch in length, and that half an 
mch from point to point of the carbons extinguished it. The light was 
equally well seen in all directions, so it could not have been placed out 
of the central focus, and it remained to be explained how it had been 
made visible over such an angle. It was previously remarked that two 
small mirrors were placed on either side of the light, ostensibly to clear 
the bars, but it seems that as these mirrors have a certain height as well 
as breadth, they and they only were the cause of this divergence. 

To try this, a common mirror was placed behind the flame of the oil Plane reflec- 
hunp, and the keeper was directed to slope it downwards and move it ^^^^P®'""®^*-' 
about. The result was, as had been anticipated, that an observer placed 
in a field within fifty yards of the light-house saw a brilliant light from 
the lens and lower prisms, when he could before only see the stray light 

reflected on the roof of the lantern. 

* # ■» * # # # 

The Astronomer Royal stated that he had pointed out to Mr. Chance Astronomer 
the defects which he had observed in the illuminating apxiaratus at I^oyal. 
Whitby, and that he and Mr. Chance were agreed as to the best method 
of remedying these defects, namely, by setting the lamp lower, so as to 
suit the position of the prisms, which now throw their light too high, 
and then lowering the central band of the lens to suit the new position 
of the lamp, cutting otf so much of the central band as may be neces- 
sary from the lower portion, and supplying the gap caused at its upper 

edge with a new zone, if required. 

» # * * * # * 

8T. CATHERINE'S HEAD. 

He confirmed the remarks of the Secretary made after his visit, August 
14th. In addition, he paid particular attention to the illuminating appar- 
atus and lamp. The apparatus bears the name of Wilkins and the date 
1840. The lenticular zones are of poor glass, from Newcastle ; the pris- 
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matic zones are of ranch better glaas, of French mannfactnre. The ce 
tral bands bring the horizon of the sea to abont 0.75 incli above t 
wicks of the lamp, but some of them bring it 1.1 inch above, and othc 
only 0.65 inch. The keeper stated very circumstantially the height 
the flame as ordinarily burnt. The bright body of flame extends ( 
says) to a height of from 2^ t)o 2i inches, and he raises or depresses t 
wicks till he obtains all the three circular flames of the same height, 
that the flame is even at top instead of being tapering. By keeping t 
passages clean he prevents the formation of points of flame. T 
strongest part of the flame is stated by him to extend from half an in< 
above the wicks to 1^ inch. The lenses, therefore, are fairly placed, b 
some of the lenticular segments do not agree in focus with the centr 
lens, and there are irregularities in their grinding. 

In order to see the horizon in the lowest prismatic zone of the upp< 
series, it was necessary to look two inches above the farther edge of tl 
lamp ; to see it in the second, a smaller elevation was necessary, and 8 
on, till with the seventh zone the horizon was seen in a line with th 
edge of the lamp. The line of the horizon as reflected from the six highe 
prisms cut tlie top of the lamp. From the lower series of prismati 
zones the image of the horizon was only seen by glancing a little on on 
side of the nearer edge of the lamp. They were evidently, therefore, o 

little or no value for sending the light to the horizcm or sea. 

* # * » » • 1 

THE NEEDLES. 

In addition to the remarks of the Secretary on August 15th, it may 
be recorded that the distinction between the red and white beams is 
made sharper by the placing of sheets of red glass (like horses^ blinkers) 
at the junction of the^two colors and radially to the lamp ; nevertheless, 
the keeper has heard that in passing from the one beam into the other 
an orange light is perceptible from on board ship. Three wicks are 
burnt, but orders have been given to bum four in future, but they have 
not been executed yet. * * * * The illuminating apparatus is by 
Sautter, and was erected in 1858. 

The glass is very good, and the optical parts are very regularly made. 
The horizon is brought by the lenticular portions to 0.75 inch above the 
lamp, the flame extending, according to the kieeper^s statement, 2.5 or 3 
inches, with a good body of light. Tlie upper series of prisms exhibits 
the same phenomena as that at St. Catherine's Head, but to a smaller 
extent, the line from the horizon as reflected, in most of them, cutting 
the lamp itself. The lower series also resembles that at St. Catheriue^s 
Head in its position with reference to the flame. Thus, although thia 
light is placed at no great distance above the sea level, the reflector* 
Fog. are so placed as to throw the light too high. During the first part of 

the visit the fog bell was being rung, but it required attention, as it 
stopped occasionally. The keeper said that some attempts had been 
made to set it right, but hitherto with only i)artial success ; he sees the 
bell sometimes vibrate farther than at other times. It ought to ring for 
an hour and a half without being touched. The keei)er said there waft 
much fog abont the present position of the liglit-house, but far less than 
on the cliff where the previous house stood; indeed, he has known* 
dense fog to last there for three weeks. There was one enveloping tb© 
upper part at the time when the above statement was made. 
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MEETINGS AT NORTH FORELAND AND WHITBY. 

north foreland. 

August 2. 

Admiral Hamilton, Mr. Gladstone, Captain Ryder, and the Secretary Visit to North 
met. They were accompanied by the Astronomer Royal. They were represeSa^es 
met by a deputation of the Elder Brethren of the Trinity House, con- ^ the I'i^t- 
asting of the Deputy Master, Admiral Gordon, Captain Bayly, Captain &c., and the As- 
Close, and Captain Weller, who were accompanied by their scientiiic ^^^^^^ ^^' 
adviser. Professor Faraday. 

They were met by Mr.* Thomas Stevenson, who attended on the part 
, ©f the Commissioners of Nortliem Light-houses ; by Sir James Dombrain, 
Captain Roberts, and Mr. Halpin, who attended on the i)art of the Bal- 
last Board of Dublin ; by Monsieur Sautter, the maker of the optical 
portion of the apparatus, who had come from Paris ; and by Mr. James 
Chance, the maker of the optical portion of tlie apparatus at Whitby, 
¥ho came from Birmingham, and by Mr. Wilkins. 

The Astronomer Royal pointed out to the gentlemen present the defects 
irhich he had observed, tUe lamp being lit, and as many of the party as 
|08idble being within the optical apparatus, and in the lantern, where 
ftey could best hear what was said. 

The lamp was subsequently extinguished and the burner removed, 
two cross strings were tixed in the apparatus to indicate its centre, and 
a wire placed on the axis of the instrument. Monsieur Sautter pro- 
ceeded to show the method which he considered to be effectual for exhib- 
iting the qualities of his apparatus, and contended that it was properly 
and accurately placed, so that the best part of the tlame illuminated 
the horizon. 

The burner was then replaced, and it was remarked that the i)08iti()n . I^irection of 
<tf the horizon seemed to vary from tliat formerly observed. Mr. Wilkins 
atated that the lamp had been lowered one-eighth of an inch, within 
the last three days. The distance from the horizon of the image formed 
in the place of the tiame to the brass-work of the apparatus was 
measared on a bit of ground glass, and compared with the drawing 
made on a previous occasion, and the card sent by the keeper, at the 
nqnest of the Commission, which shows the place of the sun at sunrise 
to correspond with the position of the horizon as marked in the draw- 
ing. The ditt'erence between the present and the former position of the 
Wmer, according to these observations, was found to correspond with 
the statement of Mr. Wilkins. 

"Hie effect of the change made is to improve tlie position of the lami> 
vith reference to the prisms, and to injure it in a corresponding degree 
'With relereuce to the lens, but, as the tlame at this light-house hua a 
cenaiderable height, this alteration does not materially affect tlie aniouut 
rfUght thrown by the lens on the horizon. 

The question, then, for consideration is, if any, or what alteration 
Aoald be made in this apparatus as now i>]aced. 

Whether to lower the lamp still more, so as to tlirow the Itght from 
tl»e prisms still low^er, and to lower the lens till it occupies its former 
Pwition with reference to the flame, or to raise the lamp to its former 
P<wition, and alter the prisms as suggested by Monsieur Sautter, or to 
'"Wke some other alteration^ or to leave the apparatus as it \a. 
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It was remarked that the shoulder of this chimney prodnced a dark 
liue in tlie light of tlie lamp, as viewed from outside the apparatus, cor- 

reHponding exactly to the image of the horizou. 

• • • * * • * 

■ 

WHITBY. 

Angidar shoul- Admiral Hamilton and the Secretary went to Whitby, and met Pro- 
' fessor Faraday at York. The minute of the observation made at the 
Point of Ayre, on the image formed by a reflector, was read to Professor 
Faraday, as also the minute of the visit to the North Foreland. 

The drawings made at the North and South Foreland and at Grimez 
were also shown to the Professor, and sundry photographs. 
Professor Far- On arriving at Whitby, Professor Faraday, accompanied by the Sec- 
retary and Mr. Halpin, visited the two light-houses, made such obser- 
vations as could be made in the short time available at the north light' 
house, and examined the lamps at both, after they were lit. 

The general impression arrived at seemed to be that the account given 
by the Astronomer Royal in his letter to the chairman was confirmed 
by those observations. 

I*rofes8or Faraday will in all probability report his views on this sub- 
ject to the Elder Brethren of the Trinity House. 

* * • * * • * 

Dr. Gladstone, on the part of the Commissioners, pointed out wh«t 
appeared to be the defects in the light-house apparatus, and his acconBt 
of the meeting is subjoined. 

It appeared in the north light-house — 
Defects. 1st. That the lamp flame was inferior to others seen elsewhere, thon^ 

much better than some. 

2d. That the lamp was slightly, about one-quarter of an inch, out of 
place. 

3d. That the whole apparatus sloped towards the sea, which defect is 
in favor of the prisms. 

4th. That there are no mirrors on the landward side, and, conse- 
quently, that about one-half of the light produced is lost entirely. 

5th. That the image of the horizon is formed a little too high by the 
refracting bands, but not in such a degree as to make the defect import- 
ant, especially if a better flame were introduced. 

6th. That the image of the horizon formed by the upper prisms fiilb 
rather too far forward, but not in such a degree as to make the 
iueflicient at a distance. 

7th. That the image of the horizon formed by the lower prism 
.too low, below the edge of the burner, so as to throw nearly, if i^** 
quite, all the light which falls to the lower prisms upwards above tiw 
horizon, except in the direction of the other light-house, where there is 
a short panel in which the prisms are generally well adjusted, thougfc 
not all. 

8th. That the metal chimney above the flame is too short below thi 
first opening, because, on stopping that opening and alt-ering the damptfi 
the flame was very much improved. 

9tli. That the form of the chimney was very defective, in that it has 
a sharp shoulder, which materially interferes with the direction of the 
liglit. 
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It appeared to some of the gentlemen present that in spite of the 

ob6ervatiou8 made firom within, light would in reality be seen in all 

parts of the apparatus firom the sea. It was decided to test that point 

by the manner proposed by Captain Ryder. 

The keeper was instructed to cover up the refracting band at a pre- External ob- 
concerted signal, and on returning to Whitby the party embarked on 
board the Trinity House yacht and proceeded to sea. On covering the 
lens, it was manifest that no light radiating directly from the lamp was 
to be seen in the lower prisms, but that a weak reflected light, that from 
the inside of the lantern or firom some other source, was barely seen 
through a telescope. 

It appeared to some of the gentlemen that the light would be seen at 
a greater distance; the vessel, therefore, ran some distance to sea, when 
the experiment was repeated, and with the same result. 

ItAppeared, then, to be proved that the obsei^'ations made from within Rcfolt. 
were confirmed by those made firom without. 

Where the light had appeared to be thrown too high it was fonnd to 
be myisible frx>m the sea. 

Where it appeared to be properly directed, it was seen from a distance. 

At the south light-house similar olisenmtions were made iusiile. (Hee 
Br. Gladstone's remarks.) 

It was observed fitnn the sea that the light did not ai>pear as a (mu- 
^ tmnons line when viewed through the telescope, but as a broken line, 
piOTing that some parts of the apparatus are not properly set for the 
existing lamp. 

The Chairman requested Mr. Chance to write to tbe Trinity HouJie, 

n^lgesting the alterations which. a« be thinks, should lie made in thin 

^paratns. 

Ph)fessor Faiaday will make his report to tbe Trinity HonAe, and it ia 

proposed to request that copioi of these doenment« may Ije fnruij»bed Uf 

:ifl flw ConmiissioDera. 

* • » • » » • 

One of the harbor lights at Whitby wa* vi«itetfL Tb^^re are three 
ii^eetors, placed in a tower, with sa»4ijE;bt flame*. 

The chimneys are of green ^a«# and {^w^iiar in their ftfruL, 

The effect of the bnlgiii^ shoQid«T. th^m^ %*'^'d a* f^y^Hih tl«e trariA' 
iniarion of the rays, is bad as i>r^rd* tib*r yftAn^wm *d \vj^. Tlie y\%\$tn 
^ the sea both showed grwn aad afffftartid *4l^i^:ut, bat t\m ifAuth ^/f 
^reflector in this, as id other caM*. w«* sxrfery>r Up tftat *0f rt^fU^^cUnh 
in Trinity House, and similar li^n-lb^ML-M:^ 

Hie following is the accovnt of ]>r. OLa^btMM: : 

Having dlscossed s o ml optical ^^MMitiMU. abd tbe AAtf/iM/fcMrr fUfysd'^ In^iHtAH/fU^t 
^•tter relAting to the Wfaitbjr lijpn*. \'t0: ykrxj yr^m^^AtrA i// tb<^ U%SiitM ^•^'^'^^^* 
i& question. These aiv set on t«4» -w^as^ yt^vsit%, witb t}«^ cmcuiI dwelP 
itgi on a cliff; they are of tlie mrn^ ikiaztmn^, rijL. 'l¥f Ujki 9^100^^'. tit*: 
i^level, and are 258 jaids apart. TV: artv^&^^vx Uf^ iraA tifkt ^«t^A4^ 
^ illuminating appantns wa» fma^t v^ w: iir^^f^hu^ ^^auuulM/fAri/;; tHn- 
i^Bating rather waan than half iSut ^ssk-^ -mjxi^^vt tutrt'Ht at ti^c tffn^.kf 
naanfaetuTed hj Mtwnu X'hm 

Mr. Masselin, wha hsil saftfiafc anfarf tOi^ Az;^^^ ^/f th^ atff^fSUiUtm *h* 
^nte, tested tlw fssitisai «if tfti^ iaai.> v? Jtu»arw* *4 tb^ ^r^^^ nWlu%. 
«Qd foond it oi i e- c i ighti i tdam mt:w vm^ x-^pi^ ^>/^4;ri9( n* Vr*^»*:V> ihW-, 
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and only one-sixteenth of an inch out of the centre. From the interic 
of the apparatus Dr. Gladstone then examined the relation of the diife: 
ent parts to the horizon and sea, and explained to the Deputy Maste] 
Professor Faraday, Mr. Stevenson, and others, what were considered t 
be errors of adjustment. The line of the horizon, as seen through th 
central lenticular zones, comes just one inch above the lamp in the cas 
of three of the panels, but 1.3 inch in a small panel to the south, and a 
high as 1.4 inch in the remaining panel. 

There was no apparent cause for this discrepancy in the setting, no 
could Mr. Masselin offer any explanation. The upper and lower lei 
ticular segments generally agreed tolerably closely with the centrt 
lens of the same panel, but in some instances they diftered widely. 

When the lamp was lighted subsequently, its flame was found to b 
good for a height of about two inches, so that only three of the pane- 
were well set for it, and had it been (me-eighth of an inch lower (a< 
cording to Fresnel's rule) so much good light would have been los 
while even as at present fixed, tlie lenticular zones could send litt 
light to a steamer that happened to be passing at some distance, an 
gave an image three inches above the lamp, or to smaller vessels th: 
were still nearer to the shore. 

Of the upper series of prisms* the lower reflectors were evident' 
adjusted for the focal planes decided on by Fresnel, but the high© 
three or four directed their light too much towards the sky. Of tl 
lower series of prisms, the reflectors had their focal planes so low th; 
nothing but sky was seen in them through tlie place where the ma: 
body of flame is. It was difficult to detemine the position of the fo 
of these reflectors, on account of the irregularity of the curved su 
faces, and the numerous striaj in the glass. 

The color of the glass was considered very good, but it did not appe; 
to be so free from blemishes as the French. The astragals of tlie la 
tern are slanting, but those of the apparatus itself are vertical. 

The party then pi-oceeded to the southern tower, and found the a 
rangements of the lantern and apparatus similar to those already dt 
cribed, with the addition of silvered reflectors on the land side, whi< 
showed a good polish. The line of the horizon in the central lensc 
instead of being 1.1 inch above the lamp, as Fresnel desires, varied in t^ 
five panels from 1.4 to 1.5 inch, while the image of a passing ship car 
3.2 inch above the lamp. To increase the mischievous action of tl 
adjustment, it is the .square shoulder of the lamp glastj that is tra 
ersed by the horizontal line, and the lamp gives a singularly poor flan 
The keeper termed it a 2^ inch flame, but he reckoned from the met 
to the tips of the points. Reckoning from the commencement of t 
yellow part, which was 0.5 of an inch above the metal, to the top 
the undivided luminous mass, it only amounted to 1.0 inch, and scarce 
that for the outer ring ; so that in reality tlie sea, even at the horizo 
was being illuminated only by the irregular tongues of flame, so far 
least as the central lenticular bands are concerned. When the flai 
was improved, (as will be presently described,) the body of flar 
reached scarcely two inches above the metal lamp, and the tongu 
rose at the highest to 3.5 inches, so that even then the best part of t] 
light was lost. The remarks made on the prismatic zones of the oth 
light-house apply equally in this case. 
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The lamp, as in the other house, has three wicks. It is not consid- 
ered an overflow lamp ; nevertheless, there is an overflow of about one- 
fonrth of the oil consumed. M. Sautter stated the French pra<5tice to 
be to canse three or four times the amount of oil actually burnt to 
overflow. The lamp glass expanded very perceptibly from the bottom 
to the shoulder, which was nearly square. When placed in position 
with its top entering the iron chimney it could not be made perpendic- 
ular. There was an opening and deflector in the iron chimney at the 
height of 2 feet 11 inches, another at the height 6f 6 feet, and a third 
Btill higher. In order to test the eftect of a longer continuous chimney. 
Professor Faraday covered the lower opening with paper, which instantly 
produced more draft, evidencing itself by a depression and a greater 
whiteness of the flame. By turning up the wicks and regulating the 
damper, it was now found that a considerably higher flame could be 
maintained. On removing the paper, this flame started up into long 
yellow smoky peaks, showing that more oil was bt'iiig supplied than 
conld then be completely consumed. When the six feet continuous 
chimney was lengthened, by covering the opening at that altitude also, 
a farther improvement of the flame, slight indeed, but evident, was 
effected. 

During the course of this experiment it had been discovered, by look- 
ing from the gallery and adjoining buildings, that a good light was 
shining from the lamp in the northern tower, through the lower reflec- 
tow, in the direction of the horizon, and a better light still in the direc- 
tion of the sea, while little light was proceeding towards the sky. Before 
going to the northern light-house to ascertain the cause of this, Dr. 
Gladstone re-entered the lantern, and observed the image of the northern 
tower in the lower series of reflectors through the flame then burning. 
In the lowest reflector the gallery was just visible ; in the second and 
^hird, from the bottom, the middle of the lantern ; and in the fourth and 
^h, the upper part of it ; while the sixth and highest was obscured by 
* W. The party then returned to the northern tower, and found that 
^ie small panel of lower reflectors, through which the light had been 
*^n from the southern tower, is adjusted differently to the others, and 
*^^, in fact, its focal planes in the anterior portion of the Hanie. 

\Vhen standing on the gallery of this tower, a little light could be 
^«en in the lowest reflector of the lower series of the southern liijht- 
*^Oii8e; on ascending a ladder, it became more luminous, and as the 
^Bcent was continued, light made its appearance successively in the 
^©cond, third, fourth, and fifth reflectors, and at the top of the tower. 
'Hie fifth was the most luminous of all. Thus, in both these instances, 
^be practical test confirmed the observations made within the lantern, 
*iid showed that the panel of lower prisms was in the one instance set 
Ul such a manner as to be of great service, and in the other so as to be 
iiaeless. 

On attempting to rotate the apparatus in the north tower, it was 
foond that it had become fixed by the sinking of the whole table on one 
^e, caused, no doubt, by the optical apparatus pressing with nearly 
all its weight on that half of the table. 

Mr. Chance nndertook to suggest to the Commission such means as, 
Wifull consideration, should ai)pear to him the niost f«*«.vible for cor- 
i«cting tbese errors of adjustment. 
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Distinction. In the evening the Commissioners and others of the party were 
lights. ' received on board the ** Irene," aud steamed past the sunken reef, which 
is marked by the two lights being in one, and within which the northern 
light shines red. As they advanced towards the front of the clitf on 
which the lights stand, they observed that the northern maintained, 
except for a minute or two, a very decided superiority over the southern 
light. At a preconcerted signal from the yacht, the keeper in the north- 
em house covered up the lenticular portion of his apparatus, when a 
great diminution of light was^manifest, and the telescope revealed that 
whilst copious rays were proceeding from the upper series of reflectors, 
a very faint light was alone visible in the lower series. The steamei 
then proceeded to a distance of what was estimated bj" the commander 
to be between four and five miles from the shore, when the signal ^vaa 
repeated with precisely the same results, even when the light wa« 
viewed from the top of the paddle-boxes, a position nearly equivalent 
to the horizon. As the yacht approached Whitby, in returning, it was 
observed that in the southern light it was only the lowest of the low^er 
series of reflectors that were giving any available rays, and that .the 
whole light was cut across the middle by a dark band, suggesting the 
idea of the central lenticular zone throwing no light whatever upon 
that part of the sea. 



WHITBY. 

The Commissioners proceeded to the light-houses, and several posi- 
tions were selected, distant about 500 yards from the light-house, from 
which to view the effect of the changes which had been made. 

Experiments. ^^^ ^^^ evening the Commissioners viewed the light from three differ- 
ent positions, panels being brought in succession opposite the points of 
observation. One position was selected a« coinciding with the direction 
of the horizon, another above it, and a third considerably below it. 

Res It ^ very marked difference was observed in the panels. At the highest 

position, one gave decidedly less light than the others; at the lowest 
position, the same panel gave a great deal more; at the level of the hor- 
izon, it was very difficult to discover any difference. 

It seemed, then, to be proved that the light thrown above the horizon 
may be advantageously brought lower, so as to illuminate the sea near 
the light-house, without injuring the efficiency of the light as seen from 
the most distant point of the horizon. 

October 13. 
Adjustment. The Commissioners again visited the light, apd witnessed the method. 

pursued by Mr. Chance in adjusting some of the prisms. 
Method of in- A pole with a white cross board fixed at some distance and srraduated, 
tion. ^ ^^*' so that a line drawn from the centre of each prism to the horizon should. 
cut the lower edge of the board. An observer behind the burner within, 
the apparatus looked over a scale placed on the burner through thft 
prism to be adjusted towards the white board, and a workman moved, 
the portion of the prism with wedges until the white board was seen in. 
the required direction. 

The prism which had been cast loose in the brass frame was then, 
fixed with plaster of Paris, and each prism in turn was so adjusted. 
Other panels had been by the same process adjusted — some to throw th© 
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centre of the beam of light to the geometrical horizon, (that in cousider- 
ably above the visible horizon,) othei's to i>oiut8 withiu the visible hor- 
izon. 

In the eveuiiig the Commissiou embarked on board a steamer ])ro- 
vided by the Trinity House, and proceeded to observe the results of the 
arran^rements from the sea. 

The north light had been left as it was fouud by the Commission on Experiment, 
a former occasion for comparison. It was then pronounced to be some- 
what snperior to the south light. It was now manifestly inferior when ' 
viewed from a distance of a few miles. From the greatest distance 
reached the diflference was hardly perceptiblf. The difference between 
the panels which were brought successively opposite to the position of 
the steamer was in like manner hardly perceptible at the great distance, 
bat well marked from the nearer position. 

The central band of lenses was covered, and the same series of experi- 
ments repeated with the prisms alone. 

The amount of light thrown by these was remarkable. It was 
thought by some of the gentlemen present that the south light with 
the prisms alone was nearly as brilliant in comparison with the north 
^'ght as it was previous to the alterations with its full power. 

Professor Faraday took full notes of all the proceedings; and it was See Profeflsor 
®U|»ge8ted that the Commission would do well to apply to the PMder port^*'''' 
^X'ethren for a copy of any report which he may make, and for their 
^^Uction to its publication in the Appendix. 



MINE HKAD, IK?:LAND. 

Visited Mine Head to inspect the light-house, and to ascertain whether 
^'^ie evil effect* of any means had been a<lopted by the Ballast lioard 
*o-r counteracting placing a dioptric apparatus, constructed to throw a 
-''^Tel beam on an elevated site. 

Mr. Halpin, the superintendent of light-houses, met the Commission 
^"t Mine Head. 

According to the return of the Ballast Board, this light was erecte^l Apparattm. 
'^Xi 1851, and the apparatus then placed in it is now in use. It is diox>- 
"tec, first order, ''made by Wilkins, of London," and its elevation is 285 
feet 

The light was previously visited by members of the Commission on 
September 20, 1859. In addition to the ol>servations then made, it wan 
^marked that the frame-work on which the illuminating apparatus 
stands is of wood, a number of strong l)eams placed anmnd the edge of 
the platform, instead of the single metal pillar or metal frame which 
generally KupiMrts such apparatus. It was stated by Mr. Halpin that 
this was intended to be tem|»orary, but no change has l>eeu inaile since 
the li^t was placed, nine years ago. 

The frame-work appeared to be firm and strong, and the api>aratas 
^veL It was also remarkecl that there were no reflectors in the blank 
spaee eorrespondiiig to the land. With reference to the placing of the 
^^uner in the apparatus, it was remarked that observations taken from 
^thin eonld be verified by oliservations from the shore at pfiiuts to the 
^twaid and westward at greater or less distances, and a sfwt wa» 
'^^^ected from wliieb to view the light suliseqoently. 
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Drawing. A drawing was then made, foil size, showing fche plan of the hnrner 

(obtained by pressing a sheet of paper on it,) the sise of the flame, 

and the position of the Iiorizon of the image formed by the refracting 

portion of the apparatus, and the directions in which the horizon was 

seen in the catudioptric prisms, both above and below. It appeared 

that the flame was smnll, prmluced by three wicks, in a fountain lamp 

similar to the lamp, burner, and flame at the Start; and that thebiuner 

was well placed for the refracting panels. It seemed that the burner 

had been raised so as to counteract the eft'ect of the elevated position of 

the light ; but that the upi>er and lower prisms had not been adjusted 

to con'espond, and, conseciuc-ntly, that nearly all their light was thrown 

TV .. ^ above the horizon. Their positicm was worse than that of the prisms at 
Direction of 
beam. Whitby, when they were flrst seen by the Astronomer Royal and by the 

Commissioners. The horizon was seen in the upper prisms in a direc- 
tion corres landing nearly with the edge of the burner nearest to the 
prism, while in the lower prisms it was seen in a direction corre8i)ond- 
ing with the inner edge of the inner wick, so that the light was masked. 

„ As the sun neared the horizon the imaifes formed bv the difterent 

Experiment _ , o . 

Sunlight. parts of the apparatus in their re8i>ective foci confirmed these observa- 

tions. The image formed by the refracting panels was on the metal of 
the burner, and rose as the sun descended. At the same moment 
the images formed by the lower prisms corresponded with the nearedgeoi 
the burner, and fell below the edge, and descended as the sun approached 
the horizon. 

The images formed by the upper prisms met at a point near the top 
of the flame, and the rays there crossed each other, and illuminated a 
sheet of paper on the surface of the burner; but as the sun got lower, 
the light approached the edge of the burner, the point where the image 
of the horizon is formed. 
The sun was obscured by clouds shortly before it set, so the actnal 
serrations. position of the horizon could not be determined by this test; bntthe 
observation so far entirely confirmed those previously made in tbe 
manner already described. 

„ ^ , ^ The Commission, accompanied bv the officers of the Ballast Board, 
Cixtemal ob- ,, j 

servations. walked t<i a rising ground in a field, distant about three himdred yards 

from the light-house, and it appeared by eye observations, and hy 
looking through a telescope, that no light was showing in the prism* 
either above or below. It appeared to the superintendent to be other- 
wise. It appeared to his vision that, in spite of the observations made 
inside, light was seen in all the lower prisms, and. in most of the upp«^ 
ones also. A light-house keeper was accordingly despatched with 
orders to cover up the " central panel." It appeared to the Comuiifl* 
Experiment, sion that the man had misunderstood the order, and that he bad 
covered the lanfe central zone only without covering the 'refracting 
prisms, for two spots of light could be seen with a dark space between; 
and the man and the cloth could be distinguished with the telescope^ 
showing against the sky. 

It appeared to be otherwise to the superintendent, who stii. thought 
that the light seen proceeded from the upper and lower prisms. 

Captain Hobarts was accordingly requested to proceed to the light- 
house and see the experiment carried out. He did so ; and it became 
evident to all present that no light, except a faint reflected light, could 
be seen in any of the upper or lower prisms. 



J^n thiii case, then, there can be no donbt that the npper and lower Result. 
P*^»m8 are, for all practical parp€>8e8, almost useless, for want of adjust- 
^nt, for three methods of observations lead to the same conclusiou. 
rThe prisms could either be adjusted by moving them in their frames, Remedy pro- 
by raising the whole upper frame till the image of the horizon ap- ^^^^^' 
are at the proiier place. If this latter course be followed, it will be 
cessary to make some provision for raising the lower prisms, either 
cutting oflf part of the lower refracting panel, as was suggested by 
T. Chance elsewhere, or by some other method; or the upper prisms 
ight be raised all together, and the lower prisms moved in their 
^mes. It would be better to lower the burner, with reference to the 
fracting panels, about an eighth of an inch, for the burner now int^r- 
Espts a considerable poi-tion of the light which should fall on the lower 
ortion of the refractors. But if this be done, it will be necessary to 
=B.crease the size of the flame materially, for there is nothing to spare 
'ft: present. 

At all events, this light should be adjusted as smm as possible ; and if 
e light-house authorities desire to carrj* out experiments such as 
lose tried by the Trinity House at Whitby, the i>08ition is in everj- 
^^ispect peculiarly favorable for the purpose. 

A portion of the upper prisms is masked by the eclipsing shade when 
;i3eii. 

DUNGAKVON. 

It was remarked that the light at the entrance to Dungarvon was Direction of 

be&ni 
i^sen from the hill at a point considerably higher than Mine Head, prob- 
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«ly more than 300 feet above the sea. It seemed probable that the 
^U3iage formed by the apparatus was high, and it was decided to visit 
"tiXie light. 

November 3. 
The Hame party visited the light. It is called third order, and 52 Drawing. 
^^«et above the level of the sea, the ap])aratus being of the same pattern 
^^ that at Mine Head, but without lower prisms, and smaller. Two 
^^oks only are used, with a fountain lamp. A drawing was made similar 
"to that made at Mine Head, and these two show plainly the effect pro- 
duced by placing an apparatus constructed for one situation iu another; Caug^ ^f a^, 
■that is to say, the result of placing a highly scientific instrument, such feet. Elevation- 
9» a dioptric apparatus is, without mature consideration of the use to 
'^hich it is to be put, and without giving directions or information to 
S^de the manufacturer in its construction. The apparatus at Mine Head 
^ADts adjustment, not because it is ill-made, but because it is placed 
^ feet above the sea. The apparatus at Dungarvon wants nothing, 
tiiiless it be a better flame, not because it is better made, but because it 
i« placed 230 feet lower. 

The horizon was seen in the upper prisms in the direction of the/a»'- Internal ob- 
^hett edge of the burner, instead of the nearest, and, consequently, nearly * ^^^' 
aU the light of the lamp is thrown by the prisms on the sea, and to a 
point where vessels pass into the harbor near the light-house. 

The horizon of the image formed by the lenticular zones is high, as Result. 
^^ anticipated ; but if the flame is maintained at the proper height, it 
M not too high. If the flame be allowed to burn low, the lenses might 
^*«come of little use ; but the prisms would always show light so long 
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as the lamp im bnming ; and this apparatns, being pljMcd at tiie eleva- 
tion for which it was made, is eili€ieut as it came firom tlie maker, and 
withont adjuHtmeut. 

The ban of the lanterns of both these lights are uprii^tt instead of 
diagonal, and there are no reflectors on the landward side. The lam]K 
in b«)th are fountain lamps : one wick is suppressed in each, and the 
flames of both lamps were fiar inferior to flames seen elsewhere. 

VISIT TO BIRMiyGHAM. 

Dr. GlacUtone'a On the 'M and 4th December, Captain Ryder, Dr. Gladatone, and the 
"^^Sfannfactory Secretary, accompauieil by the Astronomer Royal, witnessed some expe- 
of apparatna. rimeiits at Messrs. Chancers, near Birmingham. On the 4th they were 
joined by Mr. Thomas Stevenson. 
Experiments The experinieuts had been instituted by Mr. James Chance, with » 
^ view to apply to the lenHes the same principle of rigorous adjastment:- 

which ha<l already been applied with success to the reflecting portioa^ 
of the apparatus, and at the same time to determine at what heiglL'^ 
above the burner the focus should be placed. The means of perfonta 
ing the experiments had been seen and approved by Professor Fwr^^ 
day. 
Arrangements. ^® arrangement was as follows : Near one end of a long dark 8h©»- 
Apparatoa. ^ag placed a four- wick moderator lamp, with a good slanting-shooldere^- 
glass chinine3% and a metallic chimney with damper as in an ordinary 
lantern. This lamp could be raised or lowered at will with great pr^' 
cision. At the proper distance in front of the lamp was erected a aerie^ 
of lenticular bands, such as are employed in a flrst-order dioptric app^^ 
ratus. Before these again were sliding shutters, so that the light whicli^ 
had traversed any one of these lenticular bands might be stopped of 
External ob- allowed to pass beyond. On the wall, at the further end of the dark 
aerva ona, ghed, at a distance of aliout thirty-six yards, was a very large sheet of 
paper, which received the light through the dioptric arrangement. I** 
front of this sheet was a thin horizontal arm moving along an uprigbtf 
which was graduated with marks answering to the heights of tJi^ 
centres of the difl'ereut lenticular bands. 

When the lamp was raised to zero on the scale annexed to it-, the top 
of the burner was precisely on a level with the centre of the centr** 
lenticular band, and with the corresponding mark on the nprightagain^^ 
the sheet of pai>er. When it was lowered, say 28 m., it is evident tb** 
servations. TSiys proceeding from |)oints 28 m. above the burner, and passing throagl* 
the centre of the central baud, should strike the paper against the cor- 
responding mark ; and that this was actually the case was proved by 
placing a small gas jet at the same mark, and viewing it through the 

„ - ^ central lens across the edge of the api)aratus devised by Professor Far* 
Professor Far- •' . 

aday's instru raday for such purposes, when the Whitby lights were under diacfls- 

™^° ' sion. It is evident, also, that if, when the lamp is in the aforesaid posi- 

_, ^ tion, the brightest section of the flame is at the height of 28»i. above 

xixpenment* 'il 

the burner, the brightest portion of light thrown on the paper wiu 

coincide with the mark that corresponded with the centre of the cen* 

tral baud ; supposing, of course, that any disturbing rays from the 

upper or lower bands are cut ott' by the sliding shutters. If, however, 

the brightest section of the flame is higher than 28 »., the brightest 
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Mr. Steyen* 



portion of the luminous image on ttie paper will be below the said 
mark, and, conyersely, if lower in the flame, higher in the image. But 
the lamp being susceptible of elevation or depression, it was easy to 
move it till the brightest part of the light fell on the paper at the cen- 
tral mark. Nor was there any great difficulty in determining this. Sim- , 
pie observation at a distance, the efl'ect on a secondary shadow thrown ter. 
across- the paper, and Mr. Stevensonjs photometer, all led to the same 
conclosiou, and different observers agreed in their judgments. By this 
means the following points were determined : 

1st. That as the flame increases the section of greatest luminosity Results. 
rises. With a low flame, but such as was seen at the Start or Mine 
Head, the brightest portion was only 18 m. above the burner ; with a 
better flame it was 20 m.; and with the best that was obtained during 
the experiments it rose to 24 m. This flame presented considerable 
body, and might be taken as a very good si>ecimen of what is found in 
an English first order dioptric apparatus, but was believed to be inferior 
to what is maintained in many Scotch lights, and was certainly smaller 
^han what had been seen by the Commissioners at Calais and other 
places in France. It is possible, therefore, that in these best flames, 
*Ue brightest portion is really 28 m. above the burner, the height deci- 
ded on by Fresnel for the focus of the lens; but it is beyond (juestion 
^liat, where in the English light-houses the focus has that position, the 
^irightest portion of the light is ordinarily sent to the sky. Where the 
^ip of the horizon is.not taken into consideration, this error of adjust- 
^*^ent is aggravated, as in the South Whitby light, where the focus being 
^6 m. above the burner, must have been above the most luminous part 
oi the best known flame, supposing such had been burned in it. 

2d. That the section of greatest luminosity in a flame of this descrip- 
"^lon is practically confined within narrow limits. There was no diffi- 
^^ulty in determining it to one millimetre. 

Besides the amount of oil consumed, the height to which the several 
"bricks are turned up, the form of the lamp glass, and the character of 
't^he draught, must all have their influence on the height of this section 
^^f greatest intensity. 

Observations were made on the different upper and lower lenticular Chromatic ab- 
Vumda, by means similar to those already described. It was not so easy ®"*"**'** 
~fo determine the position of the greatest brightness in the images 
^^ihrown on the paper by rays that traversed these lenticular segments, 
^8 they exhibited the prismatic colors, but the whitest part, which was 
^boat equally removed from the red and the blue, was assumed as 
^nch. This chromatic aberration was greater as the lenticular segment 
examined was further from the central band, and it was more appa- 
rent in the lower than in the upper series. The following conclusions 
^ere arrived at : 

Ist. Supposing that the foci of the upi)er and lower lenticular bands 
coincide with the focus of the central band, it does not follow that the 
Iwightest section of the flame, as regards each of them, also coincides 
"With the brightest section as regards the central band. In fact, the 
brightest section of the flame, as regards the lowest bands, was found 
to cut the vertical axis of the flame at a higher point than had been 
pieviously determined for the central band. 
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Proposed rem- 2d. On account of this, and because when the section of maximum 
intensity for the central band is near the burner (say 20 iw.,) a portion 
of the light that should fall on the lowest bands is cut off by the 
burner itself, Mr. Chaure proposes that the foci of the lower bauds 
should not be taken at the same point as the focus of the central band, 
but that they should be treated much in the same way as the lower 
reflectors are treated, viz., that 9ome point, a little above the burner 
and in front of the vertical axis of the Hame, should be taken as tbe 
point of intersection of the axis of pencils of rays proceeding to these 
lower lenticular bands ; but it is evident that this is of less importance 
in a high flame than in a low flame. 

3d. As the chromatic dispersion of the upper and lower bands is in the 
reverse order, that is to say, the red rays are sent upwards by the upper 
bauds and downwards by the lower, and the converse holds good for 
the blue rays, the two series of bands may be so adjusted that the chro- 
matic images produced by them should overlap and neutralize one 
another, producing throughout white light, or an approach thereto. 
This could be only very partially shown in the actual experiment, as 
the distance at which the paper was placed was too short to admit of 
much overlapping. 

4th. Though the color due to this chromatic aberration may be thns 
disposed of, the dispersion itself must always remain, when lenses of 
the kind now in use are employed, and this may be a matter worthy of 
attention when further refinements are required. • 
Conclusion. These experiments confirmed the opinion entertained by the Commis- 
sioners as to the great importance of keeping up a large consumption 
of oil, and therefore, a large flame, by showing that when the flame 
sinks, not merely is less light actually produced, but the most luminous 
section of the flame sinks below the focus, and is accordingly sent to 
the sky. Indeed, before a dioptric apparatus can be properly adjust-ed, 
it must be known what size of flame is meant to be continuously exhib- 
ited. 
Charring of The man who attended the lamp showed the Commissioners the large 
'^ amount of charring that took place in the inner wick after only one 

hour's combustion. Mr. Stevenson stated that the Scotch keepers will 
burn a lamp for sixteen hours without in any way trimming the wicks. 

An arrangement similar to that described above was made with a 
pump lamp and a circular compound lens. An inverted image of the 
flame was thrown on the paper, which became much more definite 
when the light proceeding from the central portion was stopped. No 
. measurements were taken, but the result appeared to be much the same 
as in the preceding experiment. 
Photographs. Photographs and measurements of the flames experimented on wei'e 
taken by the Secretary-. 
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SUMMARY OF PERSONAL OBSERVATIONS OF THE COMMIS- 
SIONERS ON THEIR VISITS TO WHITBY LIGHT-HOUSES. 

The membeis of the Royal Commission haviDg concluded their visits 
of inspection to French, Spanish, and British light-houses, and examined 
earefiiUy the system adopted in each country, and having formed an 
opinion of what a first-class dioptric light should be, determined to 
select one or more of the first^rder dioptric light-houses of each of the 
three general light-house authorities in the United Kingdom, and then 
to compare them with one another and with the ideal light-house. 

The light-houses selected were those at — 

North Foreland and Whitby, England. 

Girdleness, Scotliand. 

Minehead, Ireland. 

The following errors and deficiencies were observed at Whitby : 

I. Olass Chimney, [Abrupt shoulders obstruct light.] 

II. Meial Uptake. [Not continuous; draught diminished.] 
IIL Fountain Lamp, [Very inefficient, because can never produce a 

bigh flame.] 

IV. Central Wick. [Removal of, has diminished light.] 

V. Burner and Light. [No means of adjusting; great difficulty of 
iiuiiutaining foci in right place.] 

VI. Lens. [Error iu "position of one of them ; portion of light mis- 
directed and wasted.] 

VII. Lower Prisms. [Useless; all light wasted.] 

VIII. Upper Prisms. [Some out of adjustment; large portion of light 
"^misdirected and wasted.] 

IX. Platform, [Out of level; light more or les» misdirected.] 

X. Adjustment of Lamp Lenses and Prisms. [No attention paid to dip ; 
"^aste of l>est light.] 

XI. Glass. [In some prisms streaky; light scattered and more or less 
"lasted.] 

XII. Reflectors in Land Angle. [None in north light-honse; light in 
^cijid angle wasted; reflectors iu south light-house badly figured.] 

XIII. Filter. [None; oil soiled; flow probably impeded, and bright- 
^«88 of flame diminished.] 

XIV. Distinctive Character of Lights. [Two first-class dioptric light- 
houses an unnecessarily expensive means of distinction.] 

XV. Relative Height of the two Lights above the Sea. [Same height above 
^«a; impossible to know which light is open, when they are nearly in 
^i»e, if the weather is thick, and the red light not easily distinguishable 
^^>m the white. J 

XVI. Height of Flame of the Mechanical Lamp in South Light-house. 
Vl*laced there in consequence of the Commissioners' first visit; very 
insufficiently maintained by the keeper, consequent inefficiency of light 
^th to near and distant ships.] 

XVII. Site. [It is questionable whether well selected.] 
The two first-order dioptric lights at Whitby have lately been erected 

there within 258 yards of one another. The illuminating apparatus 
^ere constructed by the Messrs. Chance, of Birmingham, in 1858, and 
*^ situated at a height of 240 feet above the sea. The Whitby lights 
EX 7 
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were selected by tbe Royal Commissiouersfor inspection and comparison 
becanse they were of the latest construction ; because the illnminatin] 
apparatus was constructed in England; becaiise the construction wa 
undertaken by a firm which has the privilege of being aided by th( 
mathematical talents of Mr. James Chance, (a High Wrangler of Cam 
bridge,) whose presence ensured the recognition of scientific principle 
in their construction ;"* because their height above the sea would enabl 
us to ascertain whether any, and if any, what adjustment had bee 
made to allow for the dip. These considerations pointed out the Whitb 
lights as fit and proper tests, whether the knowledge of the science < 
sea illumination, as exhibited in England by the Trinity Board in charg 
of the light-houses, aided by the long experience of Professor Faraday 
(who, however, disclaims any special knowledge of optics,) and th 
acquirements of Mr. James Chance, had made sufficient progress an 
kept pace with the strides made in other cognate sciences. In short, 'v* 
hoped to find that, although France might have a much greater numb( 
of first-class dioptric lights than England has as yet fitted, (owing to he 
having been saddled with much fewer old-fashioned lights than Euglaii 
had when the lens system was invented,) yet that an English first-ordc 
dioptric of late construction would prove to be not only in no way inf<( 
rior to the best French lights, but as near perfection as possible, bot 
as to the flame and as to construction and adjustment of illuminating 
apparatus and lamp. 

The Whitby lights were, therefore, e:^posed to the severest tests tha 
occurred to us, or were suggested to us, and we invited to the inspcctioc 
of them the Astronomer Royal, (who preceded us;) Mr. J. Chance, the 
constructor, and his foreman, Mr. Masseliu; Professor Faraday, the 
scientific adviser of the Trinity Board; Mr. Stevenson, the Scotch Light- 
house engineer; Mr. Halpin, the engineer of the Ballast Board; M. Santer, 
a French constructor of light-house illuminating apparatus; and the 
Elder Brethren of the Trinity Board, who were represented by Admiral 
Grordon, Captain Close, Captain Baily, Captain Nesbitt, &c. 

We have little hesitation in stating that all of the above-named gen- 
tlemen on leaving Whitby would have admitted, if questioned on the 
subject, that the illuminating apparatus in those light-houses were 
faulty in most of the preceding particulars, and we regret to say, that 
we have reason to believe that a French first-order dioptric light is, 
owing to the greater height of the flame and to other minor causes, 
much more eflective than an English first order dioptric light. 

* It is due to Mr. James Chance to state, that the orders given to him are simply 
to construct a certain well-known apparatus, (Fresnel's dioptric iiluminatipff ftJ?' 
paratus.) of a given size. Up to the time of the commencement of our inquiries, be 
had not directed his mathematical researches into investigations connected with 
the scientific questions bearing on the subject. 

Mr. Chance was never informed of the height of a proposed light-house: and that 
very inferior description of lamp, the fountain, was ordered of another nrm, leaf* 
ing him no option in the matter. 

It is due to Professor Faraday to state, that he has always disclaimed being con* 
sidered an optician. It is due also to the Elder Brethren to state, that they make 
the same disclaimer. They appear to have placed implicit confidence in Fresnel s 
calculations, and supposed that his adjustments were applicable to any height oj 
flame, and that there was no necessity for testing the adjustment of prisms ana 
lenses after the illuminating apparatus had been erected at the light-house, or that 
the height of the light above the sea need be taken into account in adjusting the 
position of the lamp. 
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I. Thk Glass Chimnky. 

The glMS chimney was of the usual shape supplied by the Triuity 
Bnud, and was, as stated by Mr. James Chance, not like the chimney 
sopplied by his firm to the Whitby light, (with the illuminating appar- 
atus,) the shoulder being much too abrupt. We ascertained that there 
was ft large stock of Mr. Chance's chimneys (similar to the French chim- 
neys) in the light-house, but the light-house keeper thought it to be his 
dntyto expend all that were left of the old pattern before he commenced 
using the chimneys of the more modem and improved shape. 

The shape of the shoulder has, no doubt, an effect on the draft, but 
whatever may be the difference of opinion as to the advant-age in regard 
to the draft in having a gradual or an abrupt shoulder, we have ascer- 
tained quite beyond a doubt that an abrupt shoulder will refract the 
light irregularly, so that many rays will, on passing through, be deflected 
from the horizontal direction. 

Ocoular proof of above statement. 

r 

Several horizontal dark lines were observed, apparently in the 
shoulder of the chimney, and coinciding with that portion of the Hame 
where the image of the horizon was formed, and from which the horizon 
was illuminated. These dark lines pointed out that rays were inter- 
cepted which would otherwise have gone to the horizon. 

Photometric proof of above stateTtient, 

Mr. Stevenson showed us the result of some very interesting experi- 
ments to ascertain the degree of intensity of the flame when seen 
tiirongh various sections of the lens, and we noticed a remarkable inden- 
tation in the curve, probably , caused by the abrupt shoulder in the 
chimney. 

Curve of intensity as ascertained from careful observations by three 
observers ascending Salisbury Crags. 

Photographic proofs. 

Mr. Campbell produced a photographic picture of a flame seen through 
i^ glass chimney with an abrupt shoulder j by which the effect of the abrupt 
shoulder in producing dark opaque lines was clearly shown. 

M. Sauter produced photographic pictures of flames seen through the 
^^rmck chimney J in which the shoulder is very gradual, and no such dark 
Hues appeared. 

Mem, — Orders, it was understood, were given on the spot by the 
Trinity Board to substitute generally the gradual shouldered chimneys 
for those with abrupt shoulders. 

n. Metal Chimney or Uptake. 

hi the first-order lights, the distance from the top of the glass chimney 
to the cowl is considerable, probably 12 feet at least ; this space is occu- 
pied by a metal chimney, in two lengths of about 6 feet each, and the 
lower length is again subdivided. 
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The openings were suggested some time since (15 or 16 years) by 
Professor Faraday, and adopted by the Trinity Board, to prevent a 
down draught firom the cowl in windy weather. Under the impressioa 
that the annular opening admitted too much air, and thereby injure* 
the draught and lowered the flame, we tested the assumption by fiUin 
up the annular space with paper, which had a most remarkable elt'e& 
The permanent flame was raised in the north light-house from aboi:] 
two inches to nearly three inches, and in the south light-house from od 
and a half inch to more than two inches. Closing the upper openits 
did not have much additional good eflect. 

The opening may, therefore, be left to carry out Mr. Faraday's reme^ 
for down draught. This experiment showed that there was not sutt 
cient draught — that a six feet metal chimney or uptake was ver 
much more efl^ective in producing an upward draught than the thre< 
feet tube ; but it was asserted by Mr. Faraday that the beneficial effect 
could not be maintained unless the oil was supplied more copiously 
than at present by the inefficient fountain lamp universally supplied 
by the Trinity Board to the first order dioptric lights. 

III. Fountain Lamp. 

The fountain lamp universally used in dioptric lights by the English 
and Irish Light-house Boards consists of a reservoir of oil slightly raised 
above the burner. The pressure of the oil, owing to this difference of 
level, forces the oil through and past the wicks. We observed that the 
oil overflowed very languidly, and were told that if the difference of 
level was increased by raising the reservoir, (the most evident remedy,) 
the vessel that catches and retains the oil that has overflowed would 
become full so frequently as to inconvenience the light keepers, an 
argument to which we did not attach much weight or importance. We 
caused the level to be slightly raised, and the increased overflow had 
an immediate beneficial eflect in raising the flame ; but this method of 
keeping a high flame, owing to the irregularity of the supply of oil, is 
very inferior to the overflow lamp. The irregularity arises in the fol- 
lowing manner : If the influx of oil in a fountain lamp is increased by 
the attendant, the flame immediately rises, the pipes quickly become 
hot, the specific gravity of the oil in the rising branch is diminished, 
the influx of oil is increased with great rapidity, and the flame becomes 
extravagantly high, smoky, and unmanageable. 

The keeper at St. Catherine's (Isle of Wight) states that when the oil 
is thick he raises the reservoir so as to increase pressure. 

A Fountain Lamp, 

The level of oil in lower reservoirs is maintained^ by means of a float, 
at just the same height as the wick. 

The overHow lamps used in France and Scotland, in the first-order 
lights, but which, for very insufficient reasons, (see letter from Trinity 
House, 3d January, 1861,) have been discontinued in England, force 
over three times as much oil as they consume, whereas, the fountain 
lamp, as at present constructed, forces over less than is consumed. 

The moderator and the triple or quadruple pump, worked by macbin- 
cry J are tlie two descriptions of overflow lamps in use in France. ^ The 
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triple pump only is used in Scotland ; they ar6 said to be equally eft'ect- 
We.) A small alarum is fitted to them in France, which warns the 
keeper the instant that the overflow diminishes in rapidity. 

Alarum, 

h fl cap with a small hole in it, balanced by a weight. The cuj) is 
periodically filled from the overflow ; when full, its weight depresses it, 
and rings a bell. 

If the overflow ceases to pass over with sufficient (piickness to fill the 
cap, and thus ceases to overcome the drain through the hole, the cup 
becomes entirely empty, and sets off the alarum. 

It is of great importance that the high rate of overflow be steadily 
maintained, for the draught being considerable and the flame high, a 
failure in the oil supply is attended with the following result : The oil, 
iiwtejMl of being passed over in proportion of three to one of the oil coii- 
samed — a proportion which, by the coolness of the oil, keeps the ine.tal 
holder and wick cool,* and prevents the raiiid consumption of the wick 
by charring — is passed over in some lower ratio, the wick b«'Comes 
charred, smoke is created, effective flame is first diminished, and the 
light at last either extinguished by the oil, or the oil becomes ho heated 
as pnibably to injure the burners, when the flame lias bunit the wick 
down close to the topi of burner. Great watchfulne^ss is, therefore, neces- 
sary to maintain the high flame, which we observed to lie univerMally 
maintainable in Fi*ance and Scotland in the overflow lamps. With 
proper aud constant care, when the overflow is considerable, the wick 
)eed not be trimmed throughout the night. The fountain lamp in use, 
n England in first-order light*, if we may judge by the Whitby lights, 
!anuot maintain anything more than a low flame, (see i>erNonal ol»s«;r- 
^ations at North Whitby. (The flame at the siiuth light was still 
ower. This difference was probably owing to a variety at the Whitby 
ights in the size of the supply tubes or in the draught.) There is an 
'vident loss of a large portion of the light if a low flame is »n)mtittite<l 
br ahigh flame. This loss is greater than is due U9 the mere diiriifiutimi 
»f light produced, fur if the burner and the illuminating apparatus 
Uive been adjusted to one another for Fntmt^VH pomtum of th«' f#H;l, 
which had reference to a very high flame, and which ptmtUm has always 
»een given in England, although the Asuwrn an? only half the h#;ight (rf 
b^resnel's,) the section of greatest Inmimmity fall* lielow tlie fitt'.ui^ for 
parallel rays, and the stroDgest light is then^fifrn M;nt Uf tUtr sky. 
Again, those portioos of the flame abr>ve f h«; focal line //f the It^tn ( wtfi#;tf 
&re the portions lost when the flame ia low are of tli#; vlmffnl Ut%\t4rt\HUt'4; 
to the the illumination of the Ma f*#riw#^n tli#; ItsftiyjfU hih\ thi? Uim'. of 
the light-house, and of com*idenihfe impr»rfar>«:^ Uf fUviminating iht; \uft\ 
zonalso. 

* • » • » n 

The height of tbeccntiv^ of tb#: !M^;rti#m fff uisuximuw iitUfitk'tf^ wms 
wtimated by Fresnel to be ^lhmm„ffr aVmt 1,1 iuf.h ^Urv^r Mm^ UttfWt Ui 
afirBt-elasa dioptric. This brigfat w»a w^ *r^*rtt a|r|^r/r«»/<lM'd Mf Wh^Mry/ 



*Theoil m eontact with the Mtm*-, h? aJ^ nmvi ^.h^Mf^ \* •nffiHtt-u^Sp oft4,\ *i, ptn 
Tent the wiek fnm bciair HbavreiL h«t niut^wV*!^ f4 fh^r fM t* 'ttHlfifutijf tn)***^ 
in temperature to y tgrc at it htenmam tk>k in m-Af^ 'th\n \n»i m /irr» n^vyfl\ouH^\ 
racommendatioii of the orcrirtw Esmk 'tnm^r^ wtfh th* f^riMsSft \itif >!<,«« Hi 
present eonstraeted, im whink th^ Mf h^ffsm^ *rA4 *a4 fWiAlf \h ffM«v *»»'Hn»«t 
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The great importance of a high flame is also exemplified when we 

consider the action of the upper prUms. 

# » * » * • .* 

It has heen stated by Fresuel, and hitherto generally accepted by 
makers of illuminating apparatus, that the focal plane for th*» Jens of a 
first-class dioptric should be about 1.1 inch above the burner to ensure 
that the focus be in the brightest part of the flame, but Fresnel, in giv- 
ing this height, referred only to the high flame of a mechanical lamp. 
A complete series of exx>eriments is yet wanting to ascertain which is 
really the brightest section of flames of diflferent heights, as seen from 
the lens and from the upper and lower prisms. When these have been 
ascertained by photographic and photometric experiments, it is possible 
that some slight change may yet have to be made, even with high 
flames, in the hitherto received positions of the foci for the lens and 
prisms. For a fountain lamp this height should probably not exceed 
14mm., or 5 inches. # 

Fresnel places the foci for upper prisms in flrst-oi-der lights 22w»j - 
above burner, and the foci for lower prisms at jwints between 'SSmm . 
and 6Qmm. above the burner, so as to clear the burner and wick. 

Other circumstances of importance must also be taken into considera- 
tion in placing the foci. It is said to be high^ inconvenient to have 
prisms which throw out converging rays, because, among other matters, 
the practical adjustment of the prisms is much embarrassed thereby, 
and it is recommended by Mr. Chance to endeavor to give the prisms a 
slight divergence^ by slightly flattening the curved side of the prisms. 

This would insure all rays from luminous portions of the flame, after 
leaving the prism, becoming slightly divergent. Mr. Chance is still 
continuing his experiments on this interesting subject. 

All these very important questions regarding the position of the foci 
depend upon the primary decision as to the relative importance of 
sending rays from the brightest portion of the flame to the horizon, com- 
pared with illuminating the sea within the horizon by an equal distri- 
bution of the rays through the angle. 

# # # « ♦ ♦ # 

If paramount importance is attached to sending to the horizon the 
brightest rays that pass through the lens, rays from the lower portious 
of the flame as the beam is inverted must be wasted and sent above the 
horizon. If paramount importance is attached to utilizing all the rays, 
very few rays n<»ed be wasted, and yet, after mature consideration, the 
opini<m will probably be unanimous that, notwithstanding the waste 
of rays, it is better, in the great majority of cases, whatever the loss, to 
onsnre that the horizon shall receive the brightest rays. It must never 
be forgotten that one great use of light-houses is to passing ships, who 
deviate, perhaps, considerably from their course to sight the liglit, (made 
out perhaps 30 miles ofl' from the mast head,) and then immediately 
resume their course. Any diminution in the brightness of the ray sent 
to the horizon would be a serious injury to such vessels. 

The great and increased importance of maintaining a high flame in 
thick weather is i)robably not snfliciently understood by light-house 

t When a prism is found to have a more than usual amount of divergenoe, but yet 
not sufficient to cause its rejection, it should be adjusted, Mr. Chance sugrgests, so 
that the um>er edge of the divergent beam goes to the horizon, otherwise, some of 
the rays will be unnecessarily wasted in the sky. 
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keepers, and shonld be impressed npoii tlimii. A high tUiiii^ i*«i()titiH>H 
ooofltjior, watchfal care, and can only be maiutHint*il by Mil liiortti^Ht 
eipenditnre of oil. This accounts for the grt^at diMparlty hi thti 0ii)mii 
ditare of oil in first-order lighta in England and Ireland, whuii iMiii)|mi't<il 
with the expenditure in French and Scotch lightH. 

The Scotch and French light-honse author! tieN iiiMint oit (.hit tiiiiili 
tenace of a high flame, and insist on the conNiiniptiou of that iittMiiifit nf 
oil which they know by experiment is neceiwiary Ui iiiahitnlii n hlff h 
flame. Their consumption is nearly 70 per (sent, largfir th«»M thi* Mm 
sumption in an English or Irish first-order light und^r i\w Trinity lUmtm. 
This very important subject requires eviilenfly Ut \m Mttidhtd with 
mnch greater attention in the English and IHuh iSrttt-ifrtU^r It/^hU, mM 
of which ought to be supplied immediately with mi*MhiiuU',$i\ tMu\t% Mtd 
a certain maximum consumption per hour sh^ittld In; \ut*ii»iMi uiHtUr 

Since our last Tisit to Whitby, on whir;h ocMMUm w«r ftfttitii iUt$i ih' 
mechanical lamp had been, id conatiiintrtn'jtuff onr flr*t «^UM, nn^miiittUc^ 
at the south light-house for the foantaiu lamp, tb^ MfttU tHHUtUtti lim 
foaotainy we haTe obtained two rttuTWh—4m*rf t\m o^n^ti^fniUfi^ *4 \fHtm\u^ 
marioeiB, and anollier a rrtara fnmt tlwr Trit$'tty f l//*M«f 0'^if*1i ^U*' ^«M> 
eooaomption of oil at botli |]g|it4iMM^i» f*0r u$sn*y **:*ck9. lo t^tt f^p^c^s 
nrprise, we £Diind tbat tlMr amiiw ti^ apiv^ a m*$^l4 «J;;fWt ^^i^p^-i^^ Ut 
tlie sooth li|^ over tibtr mnnh tkan Id^ b»^« *rxp*r*:iM, ^j^pmA^'t$*t *^^*^* 
vitb a merkaairal laamp tibtb flaoMr «m» ^ muthftatiij^ iH. ;t» m^ami A> ^Ai^u-p 
Ittgfat, altlMHi|^ at a fwma4titmk^ :3t0c$»^ufM «>A>»vM:>i^i>^ ^ vJ- 0*pp 
sopiiaL at tUs iisipf^iitiiiriii^ ^;y>6»ttiw ^■ n-.-m n*^ 1*^4. »* JtvvA^; ^^ pa-U-^ 
owe to the Tnaity H ii Di ii i s^mait ^••Jia««iutt..>«i«««i. v^ v^. . ^{UikA «A>: ^AAyt^-^ 
in ckai^e «f tbr wnft I^ean iai(L -^iiTai»r '^Jttfvt^pi, ^ji^uMf m«*>»: 'W /^a'4^>j^ 

chaoical laiB^ at tftM- «rti»qAC a uuhp jp^ uf '^u^ uvr^ii i^u* '*■ aw V'«<: $^^*^ 
tail laaipL TIk* ^■••jxmp- mnmvcnt^tiksn. v^ .m- ^ v'li. uxij^mr MAhui 4)4i,j^ML^ 
i» M ii l i. n.ijiia , iftHV^dftK. «: "tii^ %virH 'W.ufSiv tt\^ hah,* ''m^a, i^y^ 
ions. BoiwaiA «f auHn- 'ciou '7M. w'u^tt jt «AMMiti4«itH n- »«/^«^k4A miA, 
Tnmet. ami. fA» rfiiaiH- 3»;iiaui. ar n*r auii ^i^?tHt\H* #» >ijmAi;4><.«-4 ^ 

Mtiee wiiMiumi ^ iuit j^smnmu^^. v %i^q/^i0^r ^ti ^t^ y^tr^ ^ ^a^ jt^a^^^ 
at tfcr Sanofti Wlntf^. MiT inr» ^w i«««r fiuf«o«4n«ti«« i^i««r i4«»c tii'H^^Vy 
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just readopted them with the mechanical lamp. If rays only originated 
from the outer surface of a flame, and did not pass through the flame, 
it might at first sight appear unnecessary to pay any attention to the 
central portions Of the flame, hut it is well known. that the pencil of 
light parsing from a flame in any given direction varies in intensity with 
the depth of the luminous section or portion of the flame from whence 
it has emanated. The external flames, like other -flames, are trans- 
parent, and the light from the central wick passing through them 
sensihly increases the quantity of effective light. The omission of the 
central wick enfeebles, so to speak, the central portions of . all these 
sections, and reduces the amount of light proceeding in all directions. 

V. Burner and Lamp. 

There was no means of adjusting the height of the lamp }>m^iei% or of 
correcting any lateral error. 

The burner at the north light-house was one-sixteenth of an inch out 
laterally, and also vertically, as regards the geometrical horizon. It 
might be advisable to instruct the light keeper how to adjust the posi- 
tiou of the lamp burner as is doue in France; and the lamps ought to be 
fitted with the means of ready adjustment. Small screws should be 
placed in the framework, (^as in Mr. Chance's,) from which, when two 
lines are stretched across, their intersection should cover the centre of 
the burner. The keepers should test this occasionally, and report any 
error, and should be exercised, when inspected, in shifting lamps. In 
France the mechanical lamps are replaced by the spare lamps every 
three weeks, to msure the pumps being kept in good working order. 

VI. Lensks. 

In the southernmost lens in the north light the focus of divergency, 
the rays from which, when collected by the lens, would pass to the hori- 
zon, was about half an inch higher in the flame than the other lenses. 
As the flame was at its best very low, this lens was probably of very 
little service. Mr. Masselin could not account for this. It arose, he 
thought, either from the curvature being faulty or the glass having a 
different refractive power ; but M. Sauter suggested another reason, 
viz., that the workmen who ground the edges of the lens had taken 
too much off one edge, and in securing the lens in the frame had mis- 
placed it. The error was so evident, that Mr. Masselin, Mr. Chance's 
foreman, was asked how it was that it had not attracted his atten- 
tion when he was erecting it at Whitby? He stated that, although he 
had expressed a wish that the lanterns should be first finished, his wish 
was disregarded, and he was obliged to erect the illuminating apparatus 
while the lantern was being built ; both operations being earned on 
under a cover, which prevented the horizon from being visible, other- 
wise he would have detected the erroneous lens. 

VII. Lower Prisms. 

The lower prisms sent all their rays to the sky, none to the horizon or sea. 
This most extraordinary fact was detected in the first place by the As- 
tronomer Royal, and its truth was confirmed by all of us. The only 
prisms that sent their rays even to the geometrical horizon level were 
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tbooe of one aeetum of the prisms of the Doith li|^ht, occapyio|i: only s 
yeiy small portkm of the circnmfrrenoe, and they conld only be seen 
from the direction of the sooth light. 

Mr. Chance states that this eiror has arisen fitom his having in these 

light-honses attempted slrief/jf to cany ont Fresners mle as to the 

height of the foci for the lower prisms, a mle which he now finds to be 

inconsiderable error in first-order lights, although correct for the third 

order. 

There is no donbt that there are first-class dioptric light-houses that 
send rays to the sea through their lower prisms — Girdleness, for instance, 
in Scotland, specially examined and tested by the Astronomer Boyal to 
ascertain this, and also all the light-houses we inspected in France. 
Mr. Chance assumes that this may be accouutetl for by their having 
been practicdttg adjusted ( i^-ithout any reference to FresnelV rule) by 
80 fixing the lenses and prisms that the optical image of the horizon 
formed by each falls upon the brightest part of the flame. Mr. Chance 
MIT, since his attention has been drawn to it, practically a<|ju8ts all the 
leofles and prisms irrespective of Fresnel's rule. 

It is evident that all first-order lights, and, in fact, all dioptric lights 
hitherto erected in the United Kingdom, should, as early as possible, be 
mited by competent persons, and the fact uf the well or ill ac^justment 
of all their lenses and prisms be ascertained, and any errors found 
corrected. The Astronomer Royal estimates that this could be eflVcted 
in about two years if one person only was employed. 

The Trinity yacht conveyed the Koyal Commissioners at uight to a 
distance of from four to five miles from the Whitby lights, when, by a 
preconcerted signal, the central lenses of the northern light were 
covered, and it was then satisfactorily shown to the Elder Brethren, 
by the aid of telescopes, that there was no light in the lower prisms. 

No light came through the lower prisms of the south light either. "" 

[The lower prisms at the south Whitby have now been acVJustt'il. A 
very slight change in the position of the prisms was sufllcieiit to effect 
this important object.] 

Vin. Upper Prisms. 

The upper prisms were sensibly out of adjustment. Mr. Chance's foreman, 
when seeking for the horizon in these upper prisms, by the method 
suggested by Bir. Campbell, our Secretary, detected some errors of ad- 
justment in them. These prisms have since been readjusted. 

IX. Platform. 

The platform or table was out of level. The illuminating apparatus 
has hitherto been placed on one central iron support. This may in 
eourse of time settle or give, which would throw out the action of the 
iUaminating apparatus very considerably. At Girdleness the platform 
is supported at its circumference by a series of inclined or sigzjtg roads. 
This method of support appears greatly preferable to that by central 
columns. The maintenance of correct levels should be ascertained 
from time to tiine by means of a spirit level. 

*Dari]if the day, on looking at the south lights, lighted for the purpo.'^o, fh>m tho 
filleiT of tiie north light, also from a window at its base, no light could l>o soon 
m lowcHT inisnis. It was Only seen from the top of the lantern of the north light, con- 
ridenbly above the horizontal direction. 
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X. AlXJUSTMKNT OF LeKSES AND PrISMS KOR THE HEIGHT OF LiGHT 

ABOVE THE SbA. 

As, owiug to the curvature of the earthj the visible horizon is below 
the geometrical horizon, the rays intended for the visible horizon onght 
to be dipped throngh that angle. This angle will increase with the 
height of the light-house. 

Now that the glass can be made very clear, free from veins, and there- 
fore non-divergent, and great accuracy can be attained in the shape of 
the prisms and lenses by the cross-action in polishing them, this angle 
of dip cannot be ignored without unnecessarily sending a considerable 
amount of light to the sky ; and the higher the light-house the more light 
is wasted in that direction. The necessity of taking the dip into consid- 
eration is increased, if at one and the same time, as in England and 
Ireland, the burner has been placed with regard to the focus of the lens 
iu the position pointed out by Fresnel, (viz., for first order dioptric, 
28 mm, or 1.1 inch below the focus,) and the flame is, or may be expected 
to be, lower than the high flames created in Scotland and France. The 
section of intensest luminosity is only that height, (1.1 inch, above 
the burner, ) in very high flames, and is much nearer the burner in low 
flames, such as those produced in England and Ireland by the fountain 
lamp. 

The burner appears to have beeu placed originally at the above dis- 
tance below the focus in England and Ireland, whatever may be the 
height of the light above the sea, and notwithstanding the use of the 
fountain lamp. The horizon, therefore, in such case takes the larger 
portion of the light that reaches it throngh the lens from sections hav- 
ing their intersection higher in the flame than the focus for parallel 
rays by a distance due to the dip ; and as the flame is low, by the ineffi- 
ciency of the lamp, the section of intensest luminosity is (owing to 
the latter fact) still further separated from and dropped below the 
portion of the flame sending light to the horizon ; therefore, the neces- 
sity of taking the dip into consideration is magnified when the focus 
is at 1.1 inch above the burner, and the flame is low. Thus, for a light- 
house 240 feet high, at which the dip of the horizon is IS', the focal point 
corresponding to the sea horizon is higher than that corresponding to the 
geometrical horizon by 0.16 inch, and if the focal point for the geometri- 
cal horizon is 1.1 inch above the burner, the focal fioints for the sea hori- 
zon will be 1.26 inch above the burner. At this height, even with the best 
French lights, the intensity of the light is sensibly diminished, unless 
the flame is at its best, and with the English lamps it is in some cases 
nearly lost. It is very easy to adjust the lenses and prisms in their 
frames in the workshop, to throw the mf>st brilliant rays towards the 
visible horizon,* provided an experimental range can be obtained. Mr. 
Chance has now a considerable range, and a vertical board on which a 
line representing the visible horizon for each prism and lens is marked. 
A ladder is placed against the board, and the eye is placed in the proper 
position when any lens or prism is being ac^usted. It is by no means 
an easy operation, except for a person accurately acquainted with opti- 
cal science, to readjust the prisms after they have been erected in the 

* The plan proposed in Mr. Stevenson's work, viz., to cant or tilt the lens, is erro * 
neons, as tilting the lenses only distorts the imaffe ; it does not move it in altitude. 

Even if tilting had the stated effect, it would be very unadvisable to give the 
keepers power to tilt the lenses. 
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light-boQse; and it should not be attempted, except by an optical engi- 
neer, for this evident reason, that raising or lowering the lamp has op- 
posite effects in the lens and in the prisms, and every prism must be 
moved. This was effeted at the South Whitby under Mr. Chance's per- 
eonal superintendence. 

But it may be asked what fnjar^- would have been done to the 
lUumiHatian of the horizon^ and to the iilumination of the sea, by neg- 
lecting the^^, as has been done in the United Kingdom and France, if 
the flame is maintained at its propT height, as it is in Scotland and 
France, by the use of the mechanical lamp ; and this question has a 
, direct practical bearing on the case. Tlie readjustment of all the 
I prisms is a serious matter. Take this case, viz : A light 240 feet above 
the 8ea as at Whit by ,f an unusual height in the United Kingdom, where 
atmospheric difficulties, unknown in the Me<1iterranean, interfere to 
prevent the selection ot gpreat heights,) and let us suppose that the lamp 
ftere used had been the mechanical, and the flame the proper height. 
At the height of 240 feet the horizon is sixteen miles distant. The 
flame of a mechanical lamp four inches high gives a divergence of 6^. 

Fintj the Lena. 

The beam passed through the lens is inverted. Its brighest portion 
occapies about say 1^ of the angle, the remainder being divided, 
the lower edge of the divergent beam will, in such a case, if the 
angle is 6^, and the height of the light above the sea 240 feet, strike 
the sea at 1,090 yards distant from the base of the light-house ; 
within that distance no direct rays will reach the hull of a vessel 
through the lens. The dip due to the height of 240 feet is KT. If 
the brightest beam derived from the section of intensest lumiuvsity 
has a divergence of more than 32^, without any sensible decrease of in- 
tensity, then the horizon will be illuminated by rays from the brightest 
portion of the flame, and will not, as far as the lens is concerned, have 
snffered by the light not having been dipped ; but even supposing that, 
owing to the equable intensity of luminosity extendiuji^ over a portion 
of the flame, sufficient in size (i of an inch) to enable the horizon to 
be lighted from the brightest part of the flame, though the light has 
not been dipped, it is^vident that the s«'a within the horizon must soon 
begin to suffer, for there can be no doubt that the upper portion and not 
the lower of the beam of the greatest intensity shonid be directed to 
horizon, as in the former case the remainder of the section of greatest 
Inminosity will illuminate the sea, instead of, as in the case of the light 
being undipped, going to the sky. It is the sea, then, rather than the 
horizon, that is most injured, as far as the lens is concerned, by neglect- 
ing the dip. At flrst sight we are inclined to suppose that neglecting 
the dip may be very injurious to the very near shiiis, but when a cal- 
enlation is made, it is readily seen that dipping in the above case, 
tiinmgh the angle of 16^ will only light up an additional narrow strip 
of the sea, about 130 yards broad. 

To sum up, therefore, the effect of not dipping, as far as the leti$ is 
concerned, when the mechanical lamp is in use, and the flame is of the 
proper keigktf the effect is, first, perhaps to slightly injure the illumin- 
ation of the horizon; second, certaintif to injure materially the illumina- 
tion of sea within the horizon ; and third, to exclude from direct rays 
a very nanow strip of the sea near the light-house. 
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Upper Prisnis. 

Neglecting the dip is a maladjustment of the prisms, and has this 
effect, that the light which reaches the horizon is taken from a more 
advanced section of the flame, reducing thereby the size of the portion 
of the flame which illuminates the sea, diminishing, therefore, the total 
light sent to the sea through each prism, and probably transferring the 
position of the focus for parallel rays for each prism to a less bright 
section of the flame. 

If the lamp, supposed to be a mechanical lamp, with a high flame, 
is raised to dip the rays passing through the lens from the brightest sec- 
tion to the visible horizon, then the original error in the adjustment 
of the upper prisma is doubled, and great care will be requisite in deci- 
ding upon how far it is safe to raise the lamp. At Girdleuess, Professor 
Airy, for this reason, recommended that the lamp should only be raised 
through half the angle of dip. In England and Ireland, until the me- 
chanical lamp is substituted for the fountain, another element of dis- 
turbance enters into the question, and no imperfect adjustment should 
be attempted. 

Lower Prisms, 

So small in altitude is the portion of the flame which the interposition 
of the edge of the burner allows to send rays to the lower prisnis, and 
so narrow, therefore, the emitted beam, and so small the divergence, that 
a neglect of the dip will very possibly deprive the horizon and the sea 
of any rays from the lower prisms, as we found to be the case at the 
Whitby lights, where the lower prisms sent all the rays that passed 
through them to the sky. 

As the i)ortion of the flame which will send rays below the hori- 
zon to the sea is that portion between the direction of the axis of 
parallel rays and the edge of the burner, any attempt to raise the lamp, 
in order to dip tbe brightest rays through the lensj unless the lower 
prisms are also readjusted, will probably bring the axis of parallel 
rays into the burner, and then immediately the lower prisms will cease 
to illuminate either the sea or the horizon, even if the latter had pre- 
viously received some few rays. 

It is right to state here that rays from the sides of the flames may 
still be efiective. 

Neglecting the dipj therefore, when the flame is high, unless the height 
of the light above the sea is considerable, does possibly no great harm 
to the effect of the Jens at the horizon,, but it diminishes the light sent 
through the lens to the sea, and it lessens the amount of light sent 
both to the horizon and the sea from the upper prismSf and lessens, if it 
does not entirely prevent, the transmission of any light jto the sea, and 
perhaps also to the horizon through the lower prisms. 

In the case of the electric light, where the dimensions of the lumi- 
nous body is only about i of an inch, and the divergence is therefore 
very small, it is of the last importance that the rays should be accu- 
rately dipped and directed. In the case of the oil lamp with a HarM of 
4 inches, and a divergence of 6°, for reasons stated above, the question 
is comparatively of less importance, provided always that a proper flfi^ 
is maintained; but as there is no difficulty in ac^usting the lenses and 
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nsins for the giTcn heiglit. it should neTer b«r neielffctcd. as caieleoB 
eep«m may n^^ect to keep a hi^ Jamr Veir carelQl expeiuB«it» 
measore the mtenahj of dilEefviit acctioiis as seen from lenses and 
prisms should he made. 

XL GL.i»(iu 

We noticed that the ^ass of some of the prisms at Whitbjr was 
streaky and wavy. Since that glass was cast. Mr. Chance informs ns he 
has effected a great impioTement. by melting the glaas in covered pots. 
Some glass, since piodnccd. is quite Iree of streaks, and of a Tery good 

eolor. 

XlL Rkfuectok!^ in Ljlxd Angle. 

In the Nmth Whitby li^t there wenr no catoptric redactors on the 
land side of the illuminating apparatuav. There were redectors in the- 
MDth lights, but they were badly figured. This wuuld afford a good 
opportunity of testing the value of the catoptric reflector. In its ab- 
sence, about ^ of the light, viz.. that in the laud angle. i» entirely lo«t 
and wasted. 

XnL FiLTEB FuB Oil. 

The oU is not filtered in the En^i»h light-bouses. The fiiltrati<»n of 
the oil in the French li^t-houses is part of their judicious treatment 
of the science of illumination : the greatest care being taken to measure 
the quantity consumed in every hour, or during each watch or guard : 
and the great and natural anxiety of the keepers to maintain a perfect 
fknaej precludes the possibility of the unoousumed oil that remains in 
the lamp in the morning, partly soiled and injured by its contact with 
the flame, being allowed to form part oi the oil at the commencement 
the next night. It i» therefore carefully removed, but Ijefore being 
letnmed to the general i«serv<Mr. it is nec e ssarily carefully filtered. 
Filters should be introdnced in all our light-bouses. 

XIV, DfSTOCCTTVE CllABJiCTEB OF LlHiUTi^ 

The Whitby li^t4iouses are both of the first order, and therefore of 

the most expensive character. They cost, when eomplettd. £5.256. and 

they will, with hi|^ flameSj cost for mainteuanoe about £4(lO per 

annum. £800 per annum, at 4 per eent^ represents a capital sum of 

£32,000, which, added to the primary cost. viz.. £5,256, makes the total 

cost of the li^t-honses £37,000. If the second light-lMNifie is uimeces- 

aary, and sufficient distinction could have been given to owe ligfat'-hoiuie, 

the large simi of £18,500 has been wasted. The direction of the rock 

is sufficiently pointed out by the red i.-ui-ofL 

• 
XY. RKUiTn-E Hkight of thje two Lights above the Sea. 

The lights have been placed so as to point out the line of direction 
of a danger off the harbor. That two lights, if intended to lie uaed as 
a leading mark to clear a daager. should be of unequal height, one 
being higher than the other by a niuulM^r of ieet, depending upon the 
distance of the danger and the horiioti, it ujigbt have been thought an 
axiomatic truth in light-house eugineenug, and if, to gain thi« object, 
it had been found advisable to have tl^ buildings much closn'r tL>\|^eAVv«tx, 
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eooncuny Id various ways would have been studied. The reason why such 
light-honses should he of nneqnal heights is, that when of the same 
height, as at Inishowen, it is impossible to know, when they are slightly 
open, whether it is the nearest or the most distant that is to the right 
or left, a very important point in intricate navigation. At Whitby, the 
light in the north light-hoase turns to red when the lights are in one, 
but in some states of the atmosphere it is difScnlt to distinguish white 
from red. 

XYI. Hkight of Flame of the Mechanical Lamp in the South 

Light-house. 

On our second visit we found a mechanici&l lamp at work in Houtk 
light-house, and all the upper and lower prisms readjusted. Yariona 
experiments were tried, (see Mr. Farrady's report,) but it is necessary to 
observe, that the experiments cannot do justice to the mechanical 
lamp, for, as exhibiteil in the south light-house on that occasion and 
since, it did little credit to the principle. 

The light-house keepers were inexperienced, could only succeed la 
burning one gallon in six or seven hours, instead of in less than live, as 
in Scotland, or as in France; and on the night of the sea experiments, 
when we were disappointed at the south light not showing to greater ad- 
vantage, it was ascertained from Mr. Chance that the nature of the pro- 
gramme, which instead of being entirely a tiI^e programme, as was sug- 
gested, involved constant looking out for the ship's signals, and theie- 
fore frequent opening and shutting of the gallery door, injured the 
draft, and therefore the flame, which was not improved by the presence 
of additional keepers in the lantern. Mr. Chance stated that he had to 
change the chinmey twice because it got smoky; to trim once, and that 
he observed the flame was, strange to say, brightest when the overflow 
was least, all proving that the flame was in anything but a satisfactory 
state. 

The necessity of maintaining always a high flame of 4 inches, must 
necessitate constant watch and guard on* the part of the keepers, and this 
again, frequent visits on the part of inspectors. In France, the inspe^it- 
ors have a master key, so that they can visit at- unexpected moments. 
Commanders and lieutenants of coast guard are perhaps the persons 
in the United Kingdom who could most satisfact>orily perform this 
duty. 

It would be necessary for them, without any warning, to enter the 
light-houses, measure the height of the flame, and report it next morn- 
ing, with any remarks on the watchfulness or otherwise of the keepers. 
They should not have the power of interfering in any other manner, or 
of giving any orders or instructions. 

XVII. Site. 

Owing to the height (240 feet) of the lights above the sea, they are 
frequently obscured by clouds. It admits of considerable doubt whe- 
ther one light-house, about 120 feet in height, on an outlying rock, would 
not have been more efficient and less expensive in the long run. 

It will be seen by reference to the Astronomer Royal's report on his 
visit to Whitby, that he estimated the waste of the small quantity even 
of li^ht that was aflbrded by the old fountains lamps then in use as 
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»y condid«)rable, owing to thti various errors he alludes to, leaving 
Qly a amall portion of the light, estimated by him as one-tenth, really 
iSeliiL Now that a mechanical lamp has been placed in the South 
fHiitby light-house, and all the lenses and prisms have been carefully 
ret^nsted by Mr. Chance, the light and brilliancy ought to have 
increased most considerably ; but this desirable result awaits the proper 
management of the lamp, and an increased consumption of oil. 

The above remarks on the errors and deficiencies at Whitby have 
Wn submitted to the Astronomer Royal, the Commissioners being most 
anxious neither to overstate the number of errors nor to attach too 
much importance to any one of them. 

Professor Airy, affcer carefully considering them, has been pleased to 
lUte that *' he believes the above statements as to the errors and defi- 
ciencies ot Whitby to be perfectly accurate.'' 



INVESTIGATIONS PROPOSED BY DR. GLADSTONE. 

PRODUCTION OF LIGHT. 

1. The relative light-producing power of different oils and hydrocar- 
bons, both liquid and gaseous, such as colza oil, olive oil, seal oil, porpoise 
oil, benzine, paraffine, belmontine, caniphine, coal gas, oil gas, gas satura- 
ted with vapor of naphtha, in reference to the quantity burnt. Each of 
the combustibles must be burnt to the greatest advantage, and hence 
nay require a particular kind of lamj). 

This was done in reference to sperm and colza oil, before the change 
was made by the Trinity House. 

t The relative light-producing power of the lime light, as produced 
by hydrogen and oxygen, or by coal gas and oxygen, and with various 
fcnns of apparatus ; also, with caustic lime and various compounds of 
Hmc; and, indeed, with the siibstitntion of magnesia, alumina, or other 
•irtihs in place of lime. These should be referred to some standard by 
which they may be compared with the combustibles mentioned in the 
ptevious paragraph. 

3. Analagous experiments with electric lights. Different forms of gal- 
vanic battery, or electro-magnetic machine, different kinds of charcoal 
points or other material to become luminous, different forms of regula- 
tor, &c., must be considered. 

4. As the power of penetrating a mist is not always directly propor- 
^al to the amount of light emitted through a clear atmosphere, the 
above experiments ought to be repeated in a mist. 

5. The relative advantages and disadvantages of these several com- 
bustibles and means of producing light in regard to expense, tendency 
to smoke, effect of temperature, effect of irregular draughts, liability 
to explosion or other accidents, portability, room required for machi- 
nery, &c. 

UTILIZATION OF LIGHT. 

6. The amount of light lost in reflection from polished silver, co])per, 
gUw coated with mercury, glass covered with silver by Petitjean's pro- 
MS} by Leibig's process, &c. This must be determined for various 
angles. 
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Professor Potter has made some experiments with reference to th 
question. 

7. The amount of light lost in transmission through glass of vario 
composition. This is a composite phenomenon, depending partly 
absorption, which will differ with the thickness of the glass, and part 
on reflection from each surface, which will differ with the angle 
which the ray enters the glass and the angle at which it emerges fro 
it. All these circumstances must be considered. 

Professor Potter has also made some experiments in this direction. 

8. How far the above results depend on the intensity or character ( 
the light itself. 

9. Whether polarized light, Huch as must be produced where ligh 
passes through glass surfaces at high angles, is as capable of penetra 
ting a mist as uupoiarized light is. 

10. The relative value of different parts of the flame to differeni 
pieces of optical apparatus. 

This was attempted in a previous paper of mine, at least as far af 
the ordinary dioptric arrangement for a ftxed light is concerned. 

11. Whether a flame is pei:fectly transparent to its own rays. 

Count Rumford determined that it is ; but the fact recently recog- 
nized, that certain flames absorb light of the same reirangibility at 
they emit, would indicate that more minute experiments might 8ho\^ 
that it is not perfectly transparent. 

12. The relative luminosity of different sections of a flame taker 
horizontally and diagonally at various angles. Flames of all the dif 
ferent sizes and characters actually used in light-houses should b< 
examined. 

This experiment it is proposed by the Commission to perform, at leas 
as far as regards a first-order lamp.* 

When all these questions are determined, it will probably be simpl; 
a matter of calculation to determine the five following points : 

13. The relative merits of parabolic metallic reflectors, and optica 
apparatus made of glass alone. 

Various computations have been already given by Mr. Fresnel, Pr< 
fessor Potter, Mr. Alan Stevenson, and others, but more complete dal 
are desiderated. 

14. The angular limits in the vertical plane within which it is dec 
rable to employ a lenticular arrangement ; and where a system of total 
reflecting prisms becomes more serviceable. 

15. The most advantageous form for the totally reflecting prisms. 
It is possible that, as suggested by Mr. Campbell, if the surface 1 

which fche ray enters, and that by which it emerges, were at rig 
angles to it, it might cause a saving of light, notwithstanding t. 
longer space of glass which the ray would then have to traverse. 

16. The most advantageous position for each separate piece of optic 
apparatus. 

The Commission have already given this matter much consideratio 
but the data do not yet exist for a complete deteimination. 

17. Through how large an angle in the vertical plane the diverge 

* As Messrs. Chance performed experiments with this object, which were sub; 
quently inspected by the Commission, they considered it unnecessary to carry c 
their previous intention. 
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beam proceeding towards the horizon from a given lamp flame, and 
with a given optical arrangement, may be considered practically nni- 
fi)im in luminosity. 

Id The inflaence of different forms of the shoulder of the lamp glass 
on the direction of the emitted rays. 

19. What kinds of glass are least effected by weather or sudden 
changes of temperature. 

20. The influences of different forms of lamp glass on the draught. 
Lamp glasses may and do differ in having the shoulder at different 
heights, shoulders of different forms, or no shoulder at all, and in hav- 
ing cylinders uniform in width, tapering, or trumpet-shaped, and in 

|J their width and height ; or they may be globular, pear-shaped, &c. 

21. The influence of other parts of the apparatus on the draught, 
viz., the continuous metallic chimney, which may be wider or narrower, 
longer or shorter, straight or bent, uniform or otherwise in width, &c.; 
the wick holders, which may be thicker or thinner, more or less wide 
apart, &c.; the central button or open space, &c. 

22. The best means of preventing irregularities in the supply of air, 
and iu the rapid removal of the products of combustion during gusty 
weather. 

23. The amount of overflow of oil which is conducive to the burning 
of the largest quantity of the said oil in a given lamp. 

24. The most simple and trustworthy means of producing this over- 
flow with, regularity. 

The French appear to have experimented much on this and the pre- 
TioQB question. 

25. How to secure the requisite strength in the astragals or other 
framework of the optical apparatus and lantern, with the least possible 
interference with the light. 

26. The amount of heat rays reflected back by mirrors of various 
kinds. This need be considered only when the rays strike the mirror 
at right angles to its surface. 

21. How far a flashing light has the advantage in catching the eye 
of an observer at a great distance, irrespective of its intensity. As 
this is a subjective phenomenon, it will differ with different observers. 

Some experiments, now in progress by Professor S^wan, which bear on 
this subject, are alluded to in Sir J. Hershers evidence. 

COLOR. 

28. The relative space-penetrating power, either through a clear or a 
misty atmosphere, of rays of different refrangibility, and consequently 
different color. 

Sir D. Brewster's observations and mine, on the Beachy Head light, 
and elsewhere, have to a great extent determined this. Messrs. Rey- 
naud and Degrand have also published a paper on the power of the red 
ray to penetrate to great distances. 

29. The particular rays transmitted by different colored glasses, and 

how fiur this is affected by heat. As the same nominal color may be 

produced by different means, for instance, red glass by copper or by 

gold, glasses of these different compositions must be examined. As the 

thickness of the medium or the depth of the color most materially 
EX 8 
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inflaencee the absorption, this should be determined for Yttrioas thick- 
nesses. 
This has been partially done by Sir J. Hershel, myself, And othen. 

30. The most efficient and easily applied means for enabling an ordi- 
nary color-blind person to determine the color of a flame seen by Mm 
at a distance. 

31. How far does the different power of irradiation or diffimction ' 
cause one colored light to be more visible than another, either through 
clear or misty atmosphere, the intensities being equaL 

32. Whether there is any subjective cause tending to the more ready 
perception of some particular colors. 

33. Whether colored lights can be advantageously produced by bring- 
ing certain salts or other substances into the flame of the lamp; or by 
exposing baryta or strontia to the oxy hydrogen flame, in place of lime; 
or by steeping the charcoal points of the electric lamp in similar BaltB. 

34. Whether a larger amount of colored light might be obtained by 
making use of a portion of a beam prismatically dispersed than by 
reducing it by absorbent media.'' 

FOG-SIGNALS. 

35. The manner and degree in which fog absorbs or destroys sounds 
of different pitch. 

36. The manner and degree in which fog absorbs or destroys sounds 
of different characters; for instance, a sharp sound or a prolonged 
sound. 

37. A comparison of the various means of producing loud sounds, as 
to their pitch, volume, convenience, costliness, &c. The bell, gong, 
gun, drum, horn, whistle, &c., must be considered. 

38. Whether there are any reasons existing, either in nature or in the 
human mind, which render more perceptible a repetition of the same 
sound, or some variation in note, octave, firequency, &c. 

39. The influence whieh the height above the sea at which the sound 
originates hsA upon the distance at which it is audible in fog. 

40. The influence of a back ground, such as a tower, a cliff, or a hill, in 
reflecting sound. 

41. The best means of directing a sound in a particular direction. 

42. The best means by which the direction of a sound may be approx- 
imately determined by a listener on board ship. 

BUILDINGS. 

43. The relative durability of different kinds of stone, slate, brick, 
composition, cement, metal, and other building materials, when exposed 
to sea water or sea spray, as well as the ordinary influences of wind, 
sun, and rain. The relative costliness and ease of working will depend 
much on the site. 

44. The same in respect to different kinds of paint and other coloring 
materials. 

45. The best form for resisting the force of the waves, the building 
being solid. 

* Sir David Brewster, in his reply to the scientific qnestions, received since this 
was written, suggests other means of obtaining the same ohject. 
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This wae determined by Mr. Alan Stevenson to be a hyperbolic curve. 

46. The best form and arrangement of piles, so as to secure the great- 
est strength with the least resistance to the waves. 

47. The best methods for maintaining a comfortable temperature in 
the lantern, watch room, and keepers' houses. 

48. The most convenient, trustworthy, and inexpensive methods of 
prodncing a continuous movement for revolving apparatus, working 
fog-signals, &c. 

ALTTTUDB OF LIGHT. 

49. The comparative amount of interruption in the visibility of a 
light by the upper, middle, and lower strata of ordinary showers. 

The following inquiries are of a local character : 

50. The ordinary height of the sea mists at or near the proposed site. 

51. The influence of hills, and other geographical characteristics of 
the neighborhood, on the production of clouds during prevailing winds. 

52. The ordinary height at which these clouds are formed, or at 
which those borne by prevailing winds pass. 

53. The height to which the sea spray rises at the proposed site during 
common gales. 

54. The height to which dust rises under similar circumstances, and 
whether it is of a charact-er that would attach itself to the glass of the 
lantern. 

J. H. GLADSTONE. 
The preceding list wa« first submitted on August 29th, with the excep- 
tion of Nos. 19, 36, 34, and 49, which were added in December, 1860. 



LETTERS FROM THE ASTRONOMER ROYAL. 



My observations show the importance of attending more carefully to 
height of lamp than has yet been done, and show that in the use of 
small sources (as the galvanic spark) it will be extremely important to 
he assured that the height is always the same. I have written to Fara- 
day to ask him whether he is certain of this constancy of height. 
* # • # # # « 

I am, &c., 

G. B. AIRY. 



Admiral W. A. B. Hamilton, &c. 



Royal Observatory, Greenwich, 

April 11, 1860. 

My Dear Sir : On the other leaf I place excerpt of a letter which I 
have leceived from Faraday, regarding the vertical adjustment of gal- 
vanic lights. He has no fear about it, but remarks on the care which 
it may require. 

I mentioned to you my strong objection to the entertaining of any 
proposal for use of glaas pnama and lenses shaped 'by any pToee^^ e^^- 
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cept grindiug; The iucoiisiderate parsimony which has induced ai:] 
body to contemplate the use of pressed glass for light-houses is tu m 
totally incomprehensible. Let any one examine the straggling beas 
of light that are gi\ren by the sun shining tkrough an ordinary wiudc 
glass, or let him view a complicated prospect, as seen through sucl] 
glass, and then compdre them with the same things as seen througb 
good ground plate glass, and he will see what would be lost by sii. 
adoption, or rather, he would see part of what would be lost; for, 
believe that the accuracy of form which can be given to a pressed pie 
of cast glass is far below the accuracy of parallelism of the two surfac 
of blown or sheet glass in ordinary windows, and its error on the diri 
tion of a beam of light greater than that of a window glass in the sa.i 
degree ; and this is in a case where the smallest error is ruinous. . 
error of 1° in the transmission of light by a window glass produces 
danger, and does not make the window useless ; but an error of 1*^ 
the light-house beam would make the light-house inefficient, and woi: 
produce great dangers on the coast. And I believe that the materis 
proposed for use would be liable to produce even a greater angiiJ 
error. 

The percentage of saving which the adoption of this impeifect su 
stitute for ground glass would produce would be very small. Th 
Skerrv Vore light-house cost about £80,000; others have cost froi 
£10,000 to £40,000. Imagine this expense, in fact, thrown away to sav 
£200 or £300 in the glasses. It is, in fact, a kind of economy which u* 
one who uses spectacles would adopt in his spectacle glasses, and whicl 
no hospitable entertainer at dinner would adopt in his dinner service. 

I am, <&c., 

G. B. AIRY. 

Admiral W. A. B. Hamilton, &c. 



Extract front a letter from Professor Faraday to the Astronomer Royalj datei 

ApHl 9, 1860. 

*' As to your inquiries about the electric spark, the lamp that Fro^ 
Holmes has had constructed j)racfioa% works well; for, being adjusted 
an edge or object near the light throws a shadow on a distant wall who8( 
place does not vary. The keeper watches this shadow from time to time 
(or such a shadow,) and if there be a change corrects for it, but th( 
compensation for a change of place in the carbons, either upper or low 
er, has been very good. I have no fear for the place of the magnetic 
electric spark, provided we can secure the attention of the keepers 
that will not be called for more than is required by the toritten regulaiiom 
nowy or than was given by the keeper at the South Foreland; butii 
must be a good deal more than what is absolutely necessary for an oi 
lamp, 

"If the electrict light should come into use, it seems to me that there 
will be no difficulty in bringing both the vertical and the horizouta 
divergence easily under command." 
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Royal Observatopy, Greenwich, 

Londony 8. E,, ApHl 14, 1860. 

Mt Dear Sir: With this I return Mr. Campbell's excellent letter. 
The process which he has used at the Point of Ayre is exactly what I had 
intended to use at the South Foreland or the Start, with this modifica- 
tiou, only, that I had intended to provide myself with two pieces of dark 
cotton, 80 that I could cover all above and all below a single prism or 
a single set of prisms, and could thus analyze the operation of every 
iudividual part of the optical apparatus. I think that in the extension 
of operations some such arrangement will be found useful. 

I am, <&c., 

G. B. AIRY. 

Admiral W. A. B. Hamilton, &c. 



Royal Observatory, Greenwich, 

May 25, 1860. 

My Dear Sir: I think it desirable to put on record my impressions 
derived from the examination of the Start light-house. I wish that I 
liad doue so sooner, but my time has been very closely occupied. 

1. Fixed frame in which the rotating part revolves. The part of this 
frame which guides the axis of the rotating part is not quite vertical. 
Tlie error which it produced on a two-feet plumb line was about ^ inch 
forwards or backwards, so that probably the top is in error about f inch 
with respect to the bottom. 

2. Corrections of radius of the rotating polygon. There is no error 
worth mention. 

3. Eccentricity of lamp. The lamp is about f inch eccentric. This 
arises, I suppose, from the want of verticality of its pillar supi)ort, 
which is disreputably conspicuous to the eye. The workmanship is not 



These errors do not in themselves produce any sensibly injurious 
effect with the existing large lamp, supposing it fully lighted up. 
(With very small lights they would be intolerable.) But in combina- 
^on with the fault of lighting the lainp of which I next speak. No. 1 
Day produce a sensible effect. 

4. Elevation of lamp flame. On examiug the position of the inverted 
JJWge of the W. SW. sea and sky over the lamp, as formed by the cen- 
tral lenses of the sections of the rotating frame, it appeared that, (with 
'Regularities to be mentioned,) the image of the sea horizon is about 
I'l inch above the lamp rings, oftener more than less. When the lamp 
^ae lighted, as in the usual way, its outermost ring of flame was barely 
*8high as this, or not so high. Consequently, the whole of tliat light 
18 thrown into the sky, and is useless to ships. The two internal rings 
of flame probably send their brightest light to the sea horizon, or nearly 
^1 and, upon the whole, their arrangement is not injudicious. Yet, 
considering the effect of the external ring of flame, a greater quantity 
of Ught might be sent to the horizon, and a much greater quantity on the 

^ generally, (including the near distance,) if the lamp were raised i 

inch. 

5« Loss of light on the unarmed sides of the light-bowse. Ow | oi 
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the circumfereuoe, if my recollection is correct, (possibly less,) no light 
is shown, and the light radiating from the lamp in that direction is in 
no way utilized. In the circumstances of a revolving light, (m the 
Start,) the only method of utilizing this light appears to be to plant a 
spherical concave mirror, whose centre is the lamp, im the inside of the 
rotating i)art, n4)t carried by the rotating part. When as in the Start 
light) the floor does not rotate, thiH can be done without difficulty. In 
some constructions I think there might be difficulty. 

6. Form of the central lenses. The greater proportion (about six) of 
the central lenses appeared to me to be not badly shaped ; the image of 
the sea horizon occupied pretty nearly the same place as viewed by 
light coming through the centre, the top, the bottom, or the sides of the 
lens. The foci of some fell short of the lamp centre, or beyond it; but 
with the large lamp this is unimportant. But there was one lens ex- 
tremely bad; it produced a distortion like that of a knob of crown grass. 
It could uever have been verified, and must l)e regarded as verj' dis- 
creditable to the maker. (This is a very advantageous specimen of 
what would be produced by pressed glass.) There was another, bad in 
a minor degree. 

7. Form of the ring lenses. The curvature of the surface of the rings 
is exceedingly erroneous. The image of the sea horizon produced by 
each ring, instead of being something like a horizontal line, as it ought, 
is in all cases a line clinging to the circular form of the ring, so that 
the inner portion of the ring is usually seen bright and the outer por- 
tion dark (or vice versa.) I suspect that the rings have been gronnd 
in a spherical bowl, which would give equal curvatures in radial and 
tangential directions, and this would be erroneous. Mr. Chance's 
process, of causing the ring to rotate round the optical axis, while the 
transverse curvature is determined by the nature of the cross stroke of 
the polisher, controls perfectly the relation of the curvatures, aud 
gives the power of impressing the proper form on both. From what I 
saw of a lens ring under test, and of the general processes of testing at 
Messrs. Chance's works, I scarcely doubt that their curvatures are quite 
correct. I should much like to examine them on a sea horizon. 

8. Upper fixed reflectors. There are 7 by 19 fixed looking-glass re- 
flectors, each adjustable by its separate screws. These screws do not 
strain the form of the glass, but only alter its general position. The 
mirrors are therefore subject to two examinations, one for form, the 
other for position. The examination for form is difficult (on account of 
elevation) and tedious (on account of the number;) and where these 
circumstances hold, many faulty miiTors will infallibly be inserted. 
Some of them gave the image nearly as it ought to be seen, but I was 
not provided with proper apparatus for the examination. Some oertaiid}i 
gave the image as it ought not to be seen, and some were worthless. 

For examination of position there is provided a small apparatus based 
on the principle of observing the surfaces of a colored fluid in two rising 
ends of a horizontal tube. It is a fault of principle in this, that it 
adapts the reflectors to give a strictly horizontal beam; but I see no 
difficuty in adapting it, by a small float, to give a beam dipping to or 
beh)w the sea horizon, and, with this modification, I approve of the 
principle; but the details of carrying out the operation of examination 
are barbarous. The stand which carries the glass tube ought to revolve 
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n a circle, preserving the radial position of the glass tube; yet there is 
o revolving radins to carry the stand in this position. The vertical 
ifcnges of mirrors are in definite azimuths, aud the staud ought, in suc- 
Bssion, to be placed opposite these. There are no marks for the purpose, 
'lie horizontal tiers are at definite heights, and the glass tube ought, in 
accession, to be placed at those heights. There are no marks for the 
urpose. In all the adjustable machinery that I have seen, I never saw 
nything so bad. It is impossible that the adjustments can be often ex- 
mined. 

The whole of this system is unsatisfactory, but I suppose it will never 
e repeated. 

I omitted to mentiou that some of the looking-glasses are much tar- 
Ished. 

9. Practical effect of these faults. It must be borne in mind that the 
fifect of a fault is to be estimated by its proportion to other faults to 
vhich it is added. Now, there is the primary fault of the size of the 
amp flame, producing a divergence in every beam of about 5^. If the 
aggregate of all other faults can amount to 5^, theu, if the beam of 
light ought to be definite in the vertical direction only, its fault is 
doabled ; if it ought to be definite in both dimensions, its fault is quad- 
mpled, (aud at any rate its intensity is dimiuished to i. ) Now, the re- 
fiaction of the ring lenses is so bad that I think it likely that they do 
add 5° of divergence, aud not improbably the reflectors do so. On the 
whole, I think it likely that the light-house does not give hulf the inten- 
sity of light which, as a large lamp light-house, it ought to give, inde- 
pendently of failing from want of dip of the beam of light. 
If, instead of the large lamp, there were a small ball of lime, or a 
Ivanic spark, the optical failing would be intolerable. 

I am, &,c.j 

G. B. AIRY. 
Admiral W. A. B. Hamilton, &c. 



Royal Observatory, Greenwich, 

June 16, 1860. 

My Dear Sir: 1. I returned late last night fnmi the Whitby expedi- 
tion. Ireached Whitby on the evening of 13th, and, after being provok- 
iogly misled about the locality of the light-houses, found them, aud 
^k a partial view in the same evening till the time of lighting the 
^p8. On the morning of 14th I went to them in a carriage, and, as 
they are near the Scarborough road, I drove on to Scarborough, and 
thence made Hull on that evening. Yesterday, 15th, I returned by way 
of Lincoln. In order first to despatch unscientific business, I will men- 
tion that my son Hul)ert accompanied me, and was useful in the obser- 
vations, as well as a comfort to myself, (indeed, I should have been 
Q&wiUing to go alone,) and I therefore think it right to consider him as 
a chargeable assistant. 

^ The two light-houses ate on the edge of the high cliff's, between 
two and three miles S.E. of AMiitby. They are about 300 yards apart, 
^d act as leading lights for warning of a rock called the ''Whitby 
^k." Both are first-class fixed lights, and each gives illumination to 
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something more than a semi-cironmference. The south light has n- 
flectors in the hlank part ; the north light han none. They bear tiie name 
of Chance, in an inscription in large letters on the snpiwrting pillar, 
from which, as well as fh>m the statements of the light-house keepen, 
I infer that the entire light-frame was made by Chance's firm. The ex- 
ternal lantern was made by Wilkins. The lights are at the same height, 
240 feet above the sea. 

3. The dioptric part of the apparatus is beantiful. The glass is of 
the best quality. The working is so perfectly true that in viewing the 
image of the horizon, and moving the eye so that it (the image) is shifted 
from the broad central baud succeHHively to the narrower lateral bands, 
there is no perceptible jump or indistinctness, every band forming its 
image truly and exactly in the same place. (If the same accuracy be 
preserved in ring lenses, as I have reason to believe from the perfonn- 
ance of the ring which I saw under trial at Chance's works, there would 
not be the mnalleet degree of the clinging of the horizon to the ontline 
of the riugs, and the succession of tooth-forms, which were so offensive 
at the Start.) It is a most beautiful piece of work ; possible only where 
the maker is a man of science and also a practical man. 

4. The catadioptric parts are very good, but not so strikingly good as 
the dioptric. The veins of the glass are seen, (I could not see any in 
the dioptric,) and there was some difficulty in catching the image of tiie 
line of horizon so sharply. Still, there it was ; and there was no diffi- 
culty in seeing that the boundary of light did move over the whole iS 
it ought. (The horizon was not very clear, as seen by direct view.) 

5. The reflectors in the south light-house did not please me. Their 
general form, I believe, is pretty correct, but the details of the form a « 
bad. The image of a straight bar as seen in them is as crooked as i 
sheet of corrug.ited iron. If I could have shut up the light-house into 
perfect darkness, and could have put a common candle in place of the 
lamp, I could have judged better of the effect of the reflected light* 
But my impression is that the reflectors are of very little use. 

6. So much for the apparatus as prepared for use in the light-honse. 
Now I proceed to speak of its adjustment in the light-house. 

7. Upon comparing the height of the image of the sea horizon with 
that of the metallic part of the lamps, I found that in the north light 
the image of sea horizon was more than 1.1 inch above the metal, and 
in the south light more than 1.5 inch above the metal. The height of 
the lamp flame was stated by the attendants at about 2.5 inches ; hot 
when the lamps were lighted, and maintained to what they considered 
the usual and proper height, I found that a great part of that 2.5 inches 
was the spikes of the flame. On examining the image of the sea horizon, 
with the lamps lighted, (which is by very far the best way,) the follow- 
ing results were obtained ; 

8. Dioptric part. In the north light-house, a very insigniticant part 
of the continuous flame (with its spikes) rises above the image of the 
sea horizon. In the south light-house, the spikes only of the flame nso 
above the image of the sea horizon. In other words, scarcely any part 
of the light falls upon the sea, distaut or near; the great mass of light 
is thrown to the sky. 

9. Lower catadioptric part. In both light-houses an insignificant 
part only of the light falls on the sea ; in fact, we pronounced the lower 
parts to be useless. 
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10. upper estadioptrie part. In both light-honBes tlie oaefiil part of 

tteJigiit would be neariy defined by a alopiog Hue. 

» • • • • ♦ ♦ 

11 My impression is, that in the north light-hoose three-foarths of the 
ligbtisabsolntely thrown away, and in the south light-house nine-tenths 
of tbe light is absolutely thrown away. When, with a ruler, I covered 
the part of the flame which merely gave light to the sky, it was abeurd 
to see how little was left for the useful part. The light-house keepers 
nw and understood it as well as myself: and my sou can tell you as 
acenrately as I can how large is the loss. It really gave me a feeling 
tijM of melancholy to see the results of such exquisite workmanship entirely 
tmnkUated by subsequent faults in the mounting and adjustment. 

12. If the lamp flames were burnt much higher, the proportion of loss 
would not be so great; but still the x>ositive loss would be great. 

13. To remedy the evils in this instance, and to make the lights truly 
eJBcient, the first step would be to raise the lamiis about f inch for the 
north light-honse, and about 1^ inch for the south light-house. This 
would make the dioptric part perfectly good ; but the catadioi>tric parts 
would be made worse than they are at present. In order to correct 
theiDj the brass frames must be loosened, and their upper ends must be 
drawn outwards to an extent easily determined by trial. Then the 
whole light-house would throw a magnificent blaze on the sea. 

14. 1 may point out two collateral proofs of the extent to which the 
defects of the lights have been practically experienced. The first is the 
intrudaction of reflectors into the south light-house and not into the 
north ligbt-honse. The explanation is, as I have stated, that the south 
!-■ light-house is in more faulty adjustment than the north. The second 
m is, that sailors have made complaints that the light-house gallery cuts 
off the lower beams of lii^ht, and that it ought to be lowered; the ex- 
planation is, that in the fault of adjustment, all the light is thrown too 
high, and none is thrown low. 

15. To prevent the frequency or repetition of such faults as are con- 
spicnons in these lights, I see no course but the appointment of a com- 
petent optical engineer, who shall be responsible for the careful exami- 
nation of the lights in their place and in action. 

16. I have now to submit Miother remark to yourself and the Com- 
miasion. With whom the blame of this fault of adjustment rests I do 
not know, but I can say with certainty that the merit of the most 
admirable workmanship of the glasses is Messrs. Chance's. The state 
of these light-houses must snbstantiaUy be published; they will neces- 
sarily be eonnected with Messrs. Chance's names, and a great blame may 
be nqjnstly thrown upon those manufacturers. It is, in my opinion, 
much to be desired that a statement of the condition of the light -houses, 
fnlly embodying a recognition of the beauty of the workmanship as 
well as an account of the fault of adjustment, shonld be comnuinicated 
first to Messrs. Chance. (For instance, parts of this report might be 
eopied, beginning with article 3 and ending with 14, and also one which 
I am going to snbjoin.) Some steps might follow, in the way either of 
correspondence, or of material action, or of both, which, while they 
would not cause a suppression of the statement which I have made, 
would permit it to be given in such a shape as would prevent the com- 
Duasion of any injustice, or the excitement of any painful feeling. 
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17. The farther statement, which I had nearly omitted to make, is tl 
that the engineer's work in the frame, &c., is of excellent quality, 
the lamp pi Her is firm and traly central, and all the solid work appc 
to be of the highest order. 

I am, &c., 

G. B. AIRY 
Admiral W. A. B. Hamilton. &c. 



Royal Observatory, Greenwich, S.E., 

June 25, 1860. 

My Dear Sir: I propose in this letter to lay before you the inipre 
sions which I have received from examination of the following ti 
light-houses, viz: 

The High Light on the north bastion at Calais. 

The Small Light of Cape de Valde. 

The Light of Grisuez. 

The South Foreland Light. 

The North Foreland Light. 

1. The High Light of Calais. The fundamental part of this light 
essentially similar to to those of Whitby and the Forelands — a fix 
light, furnished with bands of glass for the central or dioptric part, a 
with prismatic bands with internal total reflection for the upper a 
lower catadioptric parts. The glass is good, but I think not equal 
that at Whitby ; and the relative adjustment of the contiguous bai 
perhaps not ([uite so good as at Whitby. In respect of adjustment 
each panel of bands or prisms, this part of the structure maj^ be c< 
sidered an exact counterpart of the north light-house at Whitby. 1 
image of the horizon, as formed by the dioptric bauds, is somewl 
more than an inch above the lamp metal, and all parts of the lamp-fla 
above that height are effectual on the sea, by operation of the diopt 
band. But from the lower prisms scarcely a ray reaches the sea, a 
from the upper prisms the light of a very small part only reaches i 
sea. They are practically useless. 

In consi<lering this instance, as also those of the two Foreland ligl 
(both constructed by French artists employed by Messrs. Wilkins,) 8 
those of the Whitby lights, (constructed under the immediate direct 
of a French gentleman, Messrs. Chance's foreman,) I am inclined 
think that a faulty rule has been, at some time, given by some practi 
authority in France, and has been slavishly followed in France ( 
England. 

Exterior to this fixed ring frame is a lightly-constructed revolv 
frame, carrying (at equal distances on its circumference) three verti 
panels, each composed of vertical bands, nearly similar (mutatis i 
tandis) to the dioptric ring bauds. The intersection of these verti 
bands with the horizontal bands or rings ought to produce exactly 
effect of a lenticular panel. I was taken by surprise by this consti 
tion, and did not sufficiently examine the accuracy of the horizoi 
convergence of the rays. But having heard subsequently from 
pilots at Dover that the light-house exhibits three flashes in the pel 
of 4w., (the time of revolution of the frame,) of which one is m 
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r than the other, and having; seen from Dover the extraor- 
dinary brilliancy of that flash, I aui disposed to think that one of the 
liames is very well adjusted, and the other two very ill. 

,Tbe central pillar bears the name *^ Francois Jeune.^* 

lu the practice of adjusting the lamp there is a very great difference 
from those of Whitby. The rule is, to burn the flame to the height 0.10 
meter, or more than 3.9 inches, and it was fully at that height when I 
saw it. With the dioptric part, probably the most brilliant light of the 
^me reaches the horizon, and nearly the whole of the sea is illuminated. 
This effect is very good, but might be considerably improved by proper 
adjastment of the reflecting prisms. 

The lamp is fed by a pump. (For lamp glass, see Grisuez, l>elow. 
For remarks on the reflectors in the blank sides, see Giinnez, below.) 

2. The Small Light at Cape de Walde, or Valde. This is a fourth-class 
light, aud deserves no notice except as a specimen of a light-house with 
prisms, &c., made of cast unpolished gla^s. It is (xuite sufficient to 
coudemn the system, even for such a little instrument as this. The 
quality of every surface is wretched; the form of every surface is faulty; 
the surfaces frequently have contrary or ogee curvatures. The propor- 
tion of light sent in any desired direction must be very small indeed. 

3. The Light of Grisnez. This is similar to that of the Start, (lenti- 
cular arrangement for the dioptric part, looking-glass reflectors for the 
catoptric part.) There are the following ditferences of detail: Instead 
of eight divisions, as at the Start, there are sixteen at Grisnez, and the 
number of reflectors at Grisnez is smaller than that at the Start. In 
the truth of the workmanship of the lens rings there is a prodigious 
difierence. The rings at Grisnez are so truly curved that the line of the 
fiea horizon is seen to traverse all above or below^ the centre, without 
any clinging to the circumference, or any tooth-like interruption, as at 
the Start. Upon examining the adjustment of the dioptric panels, 
and of the looking-glass mirrors, it was evident that, supposing a good 
flame on the lamp, every one of these would send light to the horizon 
and upon the sea, losing very little in the sky. The adjustment of this, 
now an old fashioned apparatus, is far the best that I have seen. 

The keeper appeared to have no flxe<l rule of O.lw. for the height of 
the flame. The height which he exhibited with his fingers was less 
than 0.1ni., perhaps 3 inches. 

1 omitted to examine the lamp feeder. 

In the lamp glass here, as well as at Calais, the form of the glass 
differs much from that in the English lamps. The contraction of the 
diameter, instead of being made by a square shoulder, as in the Whitby 
litmpH, is made by a gradual slope of about 1^ inch. 

The diameter of the lamps is 3^ inches, sensibly the same as that of 
the English lamps, The number of concentric wicks four. 

In this light-house, and in the Calais light, there are large reflectors 
oo the blank sides. I believe that they are better shaped than those 
in the fiiiglish lights^ but they are so wretchedly dull (scarcely brighter 
titan a pewter plate) that I do not conceive them to have any sensible 
ntility. 

4. The Soath Foreland upper light. This is a fixed light, precisely 
■unilar to those of Whitby and Calais. The glass is French, (Lepaute,> 
ferniahed by Messrs. Wilkins. The dioptric part is fairly good, but 
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with more veins than in those of Whitby, Calais, or North Foreland, 
and the enrvatnres are not qnite so well worked. In the catadioptric 
part some of the prisms are abominably veiny, never through their 
whole length, but through about half, indicating some peculiarity in 
the manufacture of the glass. One or two of the lower prisms are 
seusibly out of adjustment, as compared with the others. 

As regards the action of the lamp through the central dioptric part, 
the flame to the height of 1^ inch throws its light to the sky. The 
lamp flame is maintained to the height of 2^ or 2^ inches, and a great 
deal of its best part is effective on the sea. 

As regards the catadioptric parts, the lower part is very neariy use- 
less, and the upper part almost useless, as at Whitby and Calais. 

There are reflectors for the blank sides, bright, but irregular in form, 
as at Whitby. 

Lamp 3^ inches diameter, with three wicks. 

The light keeper said that there was great trouble in maintaining, 
with the fountain apparatus, a uniform liigh light, because when the 
oil was cold scarcely enough was supplied, and as soon as the lamp 
heated it ran over too copiously. 

The reduction of the lamp glass is not so square as at Whitby, and 
not sp sloping as in the French lights. 

This is an effective light, but admits of being much improved. 

5. The North Foreland light. Exactly similar in form and arrange- 
ment to the Whitby, Calais, and South Foreland. The glass is beauti- 
ful, (none but the Whitby glass comparable to it,) the dioptric band 
well worked, (uot quite so well as at Whitby,) the catadioptric prisms 
well adjusted together. The useless portion of flame for the dioptric 
part 0.9 or 1.0 inch high. Height of flame, as I understood, near three 
inches, (the oil is supplied mechanically.) The catadioptric parts are 
nearly useless, as in the Whitby lights. Bad reflectors on the blank 
sides, as at Whitby. 

The lamp, as at Whitby and South Foreland, but there is a more 
careful apparatus for adjusting the height of the lamp glass, which is 
praiseworthy. Lamp glasses as at South Foreland. 

An effective light, but admitting of improvement. 

I am, <&c., 

G. B. AIEY. 

Admiral W. A. B. Hamilton, &c. 



Royal Observatory, Grkenwich, 

London^ S, E., June 29, 1860. 

My Dear Sir : I enclose a letter which I have just received from Mr. 
Chance. It is clear, I think, that by judicious co-operation with him, 
we may do much to improve the light-houses. 

The note from Cookson's workman on the Start lenses is, at first, a 
little obscure, but I understand it perfectly. The rings and the central 
lens were all ground at once by a bowl-shaped grinder, as I suspected, 
a very different process from the cross-stroke grinding at Chance's. 
This rude note ought to be preserved as a very interesting document 
for the history of the practical science. 
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My first recommendation to the powers would be, the Start light must 
be entirely remodelled. It is a light of great importance. 

Now, what in yonr judgment would be the best way for bringing 
together the Trinity Board, and Mr. Chance, and ourselves, for the im- 
provement of the Whitby lights ? It may well be done before you 
make yoor report, and the amended stat-e may make a good chapter at 
the close of the report. 

I am, &c., 

G. B. AIRY. 
Admiral W. A. B. Hamilton, &c. 



Royal Observatory, Greenwich, 

London, S. K, July 3, 1860. 

My Dkar Sir : I return the proof of Abstract of Evidence on Light- 
hooses, &c., as I must be clearing in reference to my journey to Spain. 

I have no donbt that the failure of the Whitby high lights, to which 
yoa have directed my attention, is simply in consequence of their optical 



I am, &:c., 

G. B. AIRY. 
Admiral W. A. B. Hamilton, &c. 



Royal Observatory, Greenwich, 

London, S. E,, July 4, 1860. 

Mt Dear Sir : I return the letters of Captain Ryder and Mr. Camp- 
beU. 

1 like Mr. Campbell's proposal of shifting the individual reflective 
prisms, hut for the lower prisma only. The diverging form of the upper 
prisms (which are more important) will not permit the change. 

In regard to Captain Ryder's proposed order of action, this is one of 
the matters of high politique, in which I am not -competent materially 
to interfere, only I say — 

!• The Whitby light is the most flagrant instance of mismanagement. 

2. The constructor of every part of the Whitby apparatus is at hand. 

3. The said constmctor is willing to go heartily into the improvement 
of the Whitby light. 

Therefore, leave all others and rest on it. 

And I also say, as far as the Trinity Board is concerned, do every- 
thing openly and frankly towards them. 
This in readiness for our possible meeting. 

I am, &,c,, 

G. B. AIRY. 
Admiral W. A. B. Hamilton, &c. 



Royal Observatory, Greenwich, 

London, S. E., August 1, 1860. 

Mt Diab Sib : The point which I wished to have specially investi- 
f»tod m ^ High Calais light-honse is this : The frame is fuudamen- 
^y that of a fixed light, distributing its light equally aU xowii^ to 'a 
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ontain aii|;«lar cxtmt. «r. at 1c«it, tlmrnB^ tlie •■■» rwwtunt li^t 
to Dovrr. (fur instance.^ Amd thim etmaUmt laf^ m Twntd hy th» 
lolatinn of a Bkoreable frune. wlnrh embraeestlie fixed K^t i^pantiu, 
and vhich carries time «eta of T«rtiral giaw prinaa. witb — ifa c w bq 
carved a# to prodace {ecseralhr) tbe aaaie cflert of icfeactioD in a 
koriJDMital plane which the dioptric hand prodBcea in a rcrtieal plane. 

If thnc vertical glaas prisms arv pfoperly adjusted, tfaen, CTery time 
that any ooe of the thnw frames is tvraed towards Dover there will be 
a concentrated ht-am of li^t of great intcnsitv thrown to Dover. 

Bat it appears that, in point of fiict. only one of the three beams thrown 
in the coarse of a complete rotation posMSMS any great Intensity. 

Fiom this I inf«r that one ci the three sets of prisms is well adjnsted. 
and that the others are noc 

The te^ woald he this : Select an object at a considerable distance, 
ao^ a horizontal line like the sea horizon, bat a reriiemi line like a light- 
boose, or a point or $niaU object like a ship. And when the prism 
firame onder trial is tamed towards sach object, remark where tiie 
imas?e of soch object is formed.* ao^ in regaid to np and down, (as 
we have done for the ordinary tests by sea boriDon.) bat in regard to 
rifkt mmd Ifff^ and see whether its image, as viewed through the whole 
horizontal range of the prism firame. is in the same position (with 
r^ard to right and left^ for every one of the prisms, and far the whole 
breadth of each : and whether the said image is well formed by each; 
and whether all the said images are formed very near to the vertical 
axis of the lamp. 

All the images oaght to be well formed and nnited at the vertical 
axis of the lamp.and any £salt in these respects wonld iignre the actioa 
of the apparatos. 

The prism frames ought not to throw the Image of the sea horizon ap 

or down : this. also, shoold be examined. 

lam. JbcL. 

6. & AISY. 
Admiral W. A. R Haiultox. &c. 



Royal Obsekvatort. Grkexwich, 

Zoadsa. & E^ Jm§mtt6,l^- 
Mt Deab Sir : The points which struck me mom in chit late visit ta 
the North Foieland light, as additions to what I had pievioosly recorM 
are the following : 

1. The peifocmance of the lamp was very bad : the flame, when steady, 
was much lower than when I saw it befoie. This circumstance^ how- 
ever, assisted by the depression of the lamp dame« (made, as I nnder- 
stood. within a fow days.) brought out iar iKva clc«riy tl"*" could 
otherwise have been done, the imperfoction of illumination on the 
horizon and on the sea. When I saw the light-houae before, there wa» 
good light on both from the dk^ptiic part, the flame being then respecta- 
bly high. 

2. I su^tected. from recoUection of my fonner obaermtioBy and I now 
IhHy confirmed it, that the curvature of the reflecting surfiMos of the 

howerer. the last 
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upper and lower prisms, but especially of the latter, is mnch too sharp. 
Ill the instance which I measured best, (second lower prism,) the horizon 
image, instead of being formed on the lamp, was formed eleven inches 
before reaching the centre of the lamp. The effect of this was to dis- 
perse the light np and down. In the present generally erroneous 
ft^justment of these prisms there may be advantage in this, because it 
throws some light on the sea ; but if the prisms were generally well 
adjnsted, much of the light which would fall with great force on the 
sea would be lost. 
3. From a remark made by Mr. L. Sauter, it is plain that the peculiar 
effect of reflection is not fully understood by Ijim. He said that the 
adjustment of the reflectiug prisms was adapted to high flame but not 
to a low flame. But, in reality, an additlou to the height of the flame 
(though very valuable for the dioptric part) adds nothing to the useful 
effect of the reflecting part, as I have repeatedly stated, and Mr. Sau- 
ter's remarks, therefore, must be without foundation, and expressed 
without clear understanding of the matter. 

It occurs to me to suggest for Professor Faraday's consideration, 
whether, in a place so accessible, gas might not be used, either manu- 
factured on the spot or led from Margate. 

I intend to suggest to Mr. Chance some experiments for determining 
the special section of the lamp flame which will send to the horizon the 
most brilliant light through the reflecting prism. 

I am, &c., 

G. B. AIRY. 
Admiral W. A. B. Hamilton, &c. 



Royal Observatory, Greenwich, 

London, S, E,y August 9, 1860. 

Mt Dear Sir : I enclose a tracing of a sketch that I have made of 
the way in which I think the questions of adjustment of the reflecting 
prisms of light-houses must be treated. I do not mean it as perfectly 
correct for angles, &c., but rather as a specimen of method. 

I send a copy of it to Mr. Chauce. 

I am, &,c., 

G. B. AIRY. 

You will remark that I still confine my practical ideas to oil lamps, 

or (which in form is the same thing) to gas lamps. I hope to see the 

galvanic light introduced, but it will require a very extensive change 

of lenses and reflecting prisms, and, therefore, will come very slowly. 

I am prepared with the principal considerations that will then have to 

he examined. 

G. B. A. 
Admiral W. A. B. Hamilton, &c. 



Royal Observatory, Greenwich, 

London, S. E., September 8, 1860. 

My Dear Sir : I returned yesterday morning, but had no leisure to 
^t» to you yesterday or this morning. This letter will be posted on 
the 10th. 
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I eucloBe M. Reynand's letter, which woald hmve been of the ntmost 
importance to me if I had gone alone, and wa« proliAbly extremely nae- 
ful in the actual caw). 

My coarse of journey was this: On Monday, the 3d, I went to 
Dover by 4.30 train, expecting Captain Ryder either by that train or by 
the next, and proposing to cross by the morning steamboat ; bnt the 
night became very fine and calm, and I determined to cross by the 
night boat, established myself at Dessin's, and in the mining woiked 
off the Calais light-house. Finding that there is a diligence to Boulogne 
at 12, by which time the morning steamer would be in, I took two 
plac($s on the diligence, and waited at a comer of a street for the steam- 
boat passengers, and there 1 picked up Captain Ryder. Then we went 
by the diligence (very slow) to Boulogne, and by railway to Abbeyille, 
where we slept. On the morning of the 5th, at 10 o'clock, went by 
diligence to Dieppe, arriving at past 4. It was too late to do justice to 
Cap d'Ailly, so we arranged for starting at 6 o'clock the next morning, 
with the hope of quitting by the boat at 10.40 a. m. On the morning 
of the 6th started at 6 o'clock, reaching the light-house about 7.30, and 
proceeded to work, when a fog and shower came on which destroyed 
our horizon. We were compelled to wait so long that the steamer was 
effectually lost, so we transacted our business leisurely, repeating some 
of the examinations several times. Started by the steamer at lOiO 
p. m. ; was too ill to compare the Cap d'Ailly and Beachy Head lights. 
Reached Newhaveu on the morning of the 7th, and came to London 
and Greenwich. 

1. In walking backwards and forwards on the Dover pier, I remarked 
the way in which the South Foreland high light comes into sight over 
the shoulder of the Downs. It appears as a very dull spark, very slowly 
increasing, till at last it rises rather suddenly into considerable brilliancy. 
I interpret it thus : The first view is of the upper prisms, which are so 
imperfectly lighted that even when all are in view their light is small, 
and, therefore, as they come gradually into view, the volume of light' 
small at the utmost, has increased slowly ; at length the central panels 
give their light, which (from the circumstances of adjustment) is much 
more eftective. 

2. Shortly after leaving Dover harbor, the South Foreland lower 
light comes into view. There was no mist whatever about the Downs, 
and both lights were seen perfectly well all the way to Calais. As the 
bearings of the lights slightly changed, their relative brilliancy slightly 
altered, (evidently from window bars, position of reflector edges, &^) 
The result of very careful examination was that the lights are exactly 
equal, sometimes one and sometimes the other being the brighter. No^r 
the lower light is an old parabolic mirror light, and the upper is a new 
first-class dioptric and catadioptric glass light. I conceive that this 
comparison is discreditable to the upper light. 

3. The great Calais light rose suddenly from the sea at about one- 
third passage over, with good light and great brilliancy at its brilliant 
phase. Of the apparently triple phase I will speak hereafter. On the 
voyage I timed the brilliant phase and found the intervals to be four 
minutes. 

4. I saw the light on the sands, which we had visited, (the sailors 
call it Cape Walldam.) It really gives a more respectable light than 1 
could have expect^^d from such an unnatural contrivance. 
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b. In the CalaiB light-house I examined very carefully the thriMi 
movable sets of vertical prisms, aud found all to be in exc(*ll»nt luUiiMi- 
ment; a single prism in a single set being so far out of a(\iuHtnient aM Ut 
throw the image of a ship about i inch to one side, whicli is of no im- 
portance, and none of them disturbing the horizon. Their f(iH;iiM in 
nearly one inch in fh>nt of circumference of lamp, which does no hurt.. 
(It would do hurt if the light were a galvanic spark.) I was a litih'- 
pmzled about the apparent difference in the triple flash, till J hail the 
clockwork attached, §nd the instrument moveil *^nii natitrel" aw the 
man phrased it. I then tried the passages of th«^ siicc<-.Msiv«-. sets of 
prisms, and found the interval from set No. 1 to set \<i. 2 to l»e four 
minntes, aud that from set No. 2 to set Xo. 'A to \h: four minuter, and 
the same No. 3 to No. 1; the whole time of revolution lieitig twelve 
minntes. It was plain, therefore, that the apparent triplicity of pbaiM% 
whose period is four minutes, does not belong to a difference; of ailjnnt- 
ment of the three sets of prisms, but is sr>mething |M;en)iar to Hiieh 
prisms, and is the same for the three sets. And now 1 found the explan- 
ation. The vertical prisms al^sorb all the light of the f:entral panels 
a little before and a little after the brilliant flash, Heaving only the 

li^tof the reflecting prisms..* and eollifct that light for the Ha^h, 

• • * » ■ ■ 

The pilot, who remark.'* that after « the light suddenly d^eline«i^ ^letn 
down a as a flash: then eomes the gr»-at ilaAh. h, aU^ut whieh f h^re *'Mt 
be no mistake: then the light suddenly ri.-^en to ^, anrl the pil'^ *'4m>iUitrf^ 
this to be a flash. Mv first interyrr^ration r/f all rhiA w^a prrti/tt^^^mn', 
sod I am glad to have had the of»pi«tnnity *A e^^r^eting it. The ^^/rr^'e- 
tion is worth the jonmey . 

6. 1 looked, hat in a mere eur»ory ^ay. »t the general /^/tieal arrange- 
ments of the ^aaa rinir*. I found th^Mi^ fA T\t^ di/r^fthe fvart rt^ i(f0t^l 
(ttbefine) for a larpt flame, the imago /yf hrnrizrun Vi^ng a^i^mf l^p itt^,h 
•bove the lamp-Betak: an4 riwue /rf rhe fMWi:/,r^. a<< f^^^. u^ ►»* d^^>. 
*>ve, bat no* ao defi^ctive m m ^he Enziii»h lijfhTA 

7. hi ^anemg at the ■laehnier?' tvf roiraTi^»n, in an er»giFie;erir»jf f^nrt* 

^^ view, I fooBd a fiuiif wikirh I ivmL#i nr,r, hs^^r^ *ntieip«f>^, fVrtit^j^Tft 

^ fixed plaite and the rev#>{7Tn-z piar*^ *^Ker*: > ;k '•hsjftft ^4 Ur*, rM>»4' 

^'^^ the diancterflif eaek roiler Var* * i^r jp* ;,v»«y"»r*i/»r» v» «r^ fi^^M^^r 

^ the ring en whieh it mn»- TTii* -tl-.-jhTf^r '*•%n^»^d^T*fwv, v/^nM *ivy» 

^''^t the fixed ssrISMe- aiut nhe- 3ui*r»n*> ♦»ir^>w»#^ *%»*» 'vr v.j'h. v^^-f '/» 

^ «onicaL Aetr w«tKe» au»»*ria^ tr t v^in*- *iut *h#» .•/■»• .<»r* --^niirh^ ^/v 

"^ eouicaL tfceir vefftfee^ h»mnr *ir *lu* **mi* v\»ni^ T-^ .-^v? x^^**- 4»**a^ 

^*MBttit, I §nmMi^ those du* r>bif«*?* ir^ ^a^u :t:*r -jv* r/vj-^n** '*An««*/s >*t!V'*1/ 

^^^^ alwaja wriprng. Tip*Mi The- iwri*?*, ^ir^^t*- r rh "li*' nn^r *4^e ^f 

^^^ling, or wlih: iri^ »Hir«*r "Htij!*. TTi** c-^n*^ ■^^^<1 y«#» •;■»!♦»' -'x** f^.^f* >»* 

J^^ were o^" ifim* and -w uni'ti ^i* -i»*;i:i>^ r*^ <*»•"» »■) ^^^r.- ». '/;»!' 'h»#' 



^ wan iHi'iHuiji 6a ♦Trt»»*n 1i#* >tar*^ -"t; ha" n-^.y. ^Ai.toy-* ^f y,i>. 



^ In duff«ai£nir Iknm "li**^ i^jiif-'^^wm ; 
*«*tgtt.) Hehwlheen irear:- i 
^^k he hoHi expeer*^ n ri I ^> 



•^■««m ,' Minuf 'Ju* .i.ij.f ' •- 


!«►«/« »'»TH" J 


r.ir*.^r» !•• • 'i*- />ti«/ !••!•! -, 


.f i|#. ^i* 


, •-.'., tM.lH#'/-< M/> ^*>\'i\ x; 
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remarkable only for something pictui-esqiie iu its position. All his 
admiration is fixed on the light of Belle Isle, which he describes as hav- 
ing this peculiarity, that the coupole or external window frame revolves 
with the revolving-light frame. It is evident that there may be advan- 
tage in this. I conceive that this light might be well worthy of a visit, 
or at least of a special inquiry, piincipally for the engineering aiTange- 
ments. 

9. My examination on all these points of the Calais light-house was 
so complete, or at least so satisfactory to me, t]^at I had no scruple in 
arranging for Captain Ryder's proceeding at once, as I have said. 

10. The Cap d'Ailly light contains eight lenticular dioptric panels, 
(revolving.) The upper catadioptric prisms are connected with and 
revolve with the dioptric panels, and are, in fact, a continuation of the 
same system, the prisms being rings referred to nearly the same horizon- 
tal axis as that of the dioptric panel. But the axis is not exactly the 
same, because the panel of upper catadioptric prisms is hitched about 
two inches on the panel of lenses. The lower catadioptric prisms are 
fixed horizontal rings. 

11. The lamp is fed by pumps. Its height is adjusted every three 
weeks, (this cannot be done with a fountain lamp, on account of the 
pipe communication.^ The oil is filtered through two inches of sand, in 
the lower store rooms, before first use and after each passage through the 
wicks. There are holes in the upper metal chimney into which there i^ 
a strong suction draft. The wicks were not cleaned from the night'^ 
work, aud tliere was more than ^ inch of char. On lighting the lam^ 
the men could not get a 4-inch solid fiame, but the average height wa^ 
about three inches above the metals. The man played a good deal ixi 
adjusting the glass, (a glass with a very gently-sloping shoulder.) I in- 
quired whether he would like a rack-and-pinion movement, but lie 
rather objected to it, for the following reason: Sometimes the top of the 
glass melts, (from the heat,) and becomes engaged with the iron chim- 
ney in such a manner that there would be difficulty in extricating it by 
a mere raising and falling motion without a rotary motion, which tbe 
rack-and-pinion cannot give, but which the fingers can give. 

12. The name is Lepaute, the date, I think, 1820.* The mechanisin 
of rotation has the same fault as that in the Calais light-house, (se^ 
paragraph 7, above.) 

13. I commenced the optical examiuadon on the sea horizon, but afte^^ 
the loss of it I used a well-defined point of clifl", two or three mil^® 
southwest, on which the line of horizon was well known ; and this w»^ 
found to be an excellent mark, because there was no uncertainty aboH* 
its identification, (which, with several parallel streaks on the sea aa-^ 
sky, is sometimes very difficult in the narrow prisms,) and becans© ^ 
could instantly see whether the divergence fonning the image was to^ 
near or too distant. When the horizon cleared again I examined it ^^ 
a sort of verification, but found nothing wrong in my conclusions. 

14. The image of the sea horizon formed by the diojitric lenses is t-^ 
inch above the lamp metals, and very near the centre. The lens rin^® 
are very well worked, so that in viewing the horizon image over tfc*' 
lamp across the upper or lower ])art8 of the lens, there is no sen8il>l® 
hitch or tooth from ring to ring, or from panel to panel ; very diifere*^^ 



* Perhaps a mistake. 
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rom .the Start, bat fdiuiUr to GrisDez; at the same time showing fn^eater 
(kill than is necensarily shown at Grisnez, because the Cap iVAilly pan- 
els include each one-eighth of the circumference, while the Grisnea 
MUieln have only one-sixteenth of the circumference. These Cap d*Ailly 
[lanela must (with a lamp flame exceediug three inches in height ) be 
very effective, and must give a great blaze of light to the horizon and 
an the sea. 

15. On trying the lower catadioptric prisms, I found that the image 
of the sea horizon was, I think, in every instance, (Captain Ryder has 
taken accurate notes,) thrown above the front edge of the lamp metals, 
not quite so high as I could wish, but respectably high, and these prisms 
really are efiBcient. They are the first that I have seen which deserve 
that epithet. I did not very s)>ecial]y remark the distance of converg- 
ence forming the image, but I am sure, frtmi my general I'eniarks, that 
it must have been verj' near the centre <»f the lamp. Every etfe<*tive 
prism was examined. 

16. On trjing the upiier catadioptric prisms I found that, with insig- 
nificant exceptions, (for which I refer to Captain Ryder's notes,) the 
poeitiou of the image of sea horizon may be thus stated: For the lowest 
prismH it is formed by rays whose directions fall on or a little above the 
rear edge of the lamp metals; for the highest prisms, it is formed by 
Tays whose directious fall nearly on the centre of the lamp metal rings; 
for intermediate firisms, in intermediate directions. # ♦ # 

In every prism a brilliant light is sent to the horizon and a large body 
of light on the sea, 1 should say four times as much as at Calais and six 
times as much as in any other light that I have seen. 1 think that, for 
my own entire satisfaction, I should have raised the i)ath of rays even 
alitUeniore; but the general course here is so good that 1 would not 
onany account touch these adjustment's. I ought to mention that we 
examined every one of the upper 88 prisms. 

17. The accurate optical image of the clitt' point was in all instancies 
fonned sufficiently near to the centre of the lamp. In some instances 
itwae a little (perhaps two inches) in front of the centre; in others it 
^as as much in rear. The latter are usually those which in Captain 
Byder's not'CS are marked as " confused." There is no ground of com- 
plaint on that account. 

18. On the whole, I pronounce this light-house to be in excellent a<\just- 
ment, andfar the most efficient that I have seen. M. Reynaud has 
reason to be proud of it. 

19. The concave reflectors, which occupy the three land-sidti spaces, 
Me as dull as those in other French light-houses; by no means so bril- 
^t as an ordinary pewter pot. 

20. On viewing the light in the evening from Diepi)e, (where it pro- 
daces a very splendid eftect,) I remarked that between two bright 
flashes there are two intennediate little flashes, so faint that they would 
**^pe ordinary observation. Captain Ryder, in verifying this, was 
'ather inclined to consider them as successive sudden degrees of eleva- 
^'onof hght. I am not able to explain their origin. 

^anppose that it vnll not be necessary for me to visit any more light- 



I am, &('., 

(;. B. AIRY. 
Admiral W. A. B. Hamilton, &c 
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Abkrdern, October 10, 1860. 

My Dear Sir: I have to make the following report on my examina- 
tion of the Girdleness light-house. 

I arrived, with my son Hubert, at Aberdeen, on the evening of Mon- 
day, October 8. On Tuesday morning I was visited at the house of 
John Webster, Esq., by Mr. Alexander Cunningham and Mr. Thomas 
Stevenson, Secretary and Engineer of the Commissioners of Northern 
Lights. With these three gentlemen and my son I proceeded to the 
Girdleness light-house. 

This light-house contains two sy st-ems of lights. The lower, at about two 
fifths of the height of the building, consists of thirteen parabolic reflec- 
tors, of the usual form, occupying with their light something more than 
the semi-circumference. I remarked in these that by a simple construc- 
tion, which I have not seen elsewhere, great facility is given for the with- 
drawal and safe return of the lamps, for adjusting the lamps, and for 
cleaning the mirrors. I made no further remark on these, but pro- 
•ceeded to the ui)per lantern. 

The light-house here is' that of a fixed dioptric and catadioptric light 
of the first order. It was erected by Mr. Alan Stevenson, thirteen years 
ago, (as I understood.) The light-panels bear the name of Francois. 
The support of the light-frame is not a central pillar, (as in most: 
modern light-houses,) but a diagonal-braced firame supporting the cir^ — 
cumference, which I greatly prefer. The lamp is 4- wick, of the U8U£^X 
fiize, fed by pumps. The aiTangement of the glasses is as at the Whitby- 
and Foreland lights, <&c., with six rings of prisms below, and thirte&n^ 
above. The rings, both the dioptric and (as I believe) the lower catsi.- 
dioptric, are bounded, not by vertical bars, but by inclined bars, &1I 
jsloping one way; the oppositely inclined bars, necessary' for firmness 
of mechanical support, being within the glass*^s. This appears to me 
to be a good plan, preferable to that of rectangular bars, both optically 
and mechanically. The quality of the glass is excellent, quite equal to 
that of any other which 1 have seen. 

On examining the image of the sea horizon, which was remarkably 
clear, as formed by the dioptric band, it was at once evident that it 
(the image) was a little too high. With some sections of the band, it 
was about 1^ inch (I l>elieve, but 1 had lost my means of measurinf^) 
above the metal ; with others about If. Mr. Stevenson produced a 
drawing i»f the lamp, on which the due position of the focal line was 
marked ; and I showed him, and he at once assented, that the lamp woJ^ 
too low by about^l inch. The ivlative adjustment of different rings of 
the dioptric band, <&c., was good. 1 then examined the lower reflect'' 
ors, and at once saw what I had never seen before. The principle® 
which I had In^en anxious ti» carry out i"egarding the due flood of liglit 
uiM>n the sea are /*m//v carried out. In everj' instance the rays comio^ 
fVoni the vsea horizon pa«8 alK>ve the front edge of the lamp metal 1i>5 
alK>nt or near half an inch, measured i>erpendioularly to the rays, ac^^ 
jMul in the third rt^fleoting ring from the bottom by a full inch. In fa^^"*' 
my principle hort* is rather overtlone, but this will be corrected by tJ^® 
same elevation of the lamp which corrects the action of the centC"^ 
dioptric Inuul. Then I examined the u^qn^r reflectors, and here I fou:*^*^ 
things very perfectly to my satisfaction. The rays coming from fc-*-*® 
sea horizon thnuigh the few lower prisms of the set pass well abo ^^^® 
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the rear of the metals, those which corae from the highest fall nearly on 
the centre. 

Remarking how well the important upper set of prisms are adjusted, 
and that the adjustment which the central hand and lower prisms seem 
to require would slightly injure the action of the upper prisms, I sug- 
gested to Mr. Stevenson that he should not raise the lamp by the full 
f inch of which I have spoken, but perhaps by j% inch. 

The lamp was lighted for my inspection, and I was able to point out 

more distinctly to Mr. Stevenson that elevation is required, and that 

the quantity required is small. The lamp flame had scarcely acquired 

it« full height while I remained at the light-house, but it appeared to 

be approaching the French height. The lamp glass has the gently 

inclined contraction. I could almost imagine that the draft is too 

sharp, and that the lamp would burn better with holes in the chimney 

above the damper, so that the damper ajierture would by wider. 

This light-house haa evidently been most carefully planned for the 
actual depression of the horizon, and has been maintained in good, 
though not quite perfect, daily adjustment; but the correction required, 
even now, is extremely small. 
It is the best light-house that I have seen. 

I am, &c., 

G. B. AIRY. 
Admiral W. A. B. Hamilton, «&c. 



Royal Observatory, Greenwich, 

Octohe)' 20, 1860. 
My Dear Sir. On returning hither I find a letter from Mr. Thomas 
Stevenson, which is interesting as regards the history of the manufac- 
ture of light-house optical frames, and which I therefore transcribe at 

lenjrth: " 

" Oefoher 10, 1860. 

"I find, on looking up our old books, that the upper Girdleness light 
^M changed from the catoptric to the dioptric system in 1847. 

"I forgot to mention, when speaking of Francois as the manufactui'er, 

that in this, as in the other dioptric lights, all that was furnished in 

f^nce was the glass prisms, and that these were afterwards all fitted 

together in brass frames made at Edinburgh under Mr. Alan Stevenson's 

K*| iniinediate inspection. The only exception to this was the lens in 

reYolving and the cylindric refracting belt in fixed lights, which were 

always sent in their brass frames by the French manufacturer." 

I am, &c., 

G. B. AIRY. 
Admiral W. A. B. Hamilton, &c. 



L •' 
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Royal Observatory, Greenwich, S. E. 

October 27, 1860. 

^V Dear Sir. The enclosed letter from Mr. Chance, of October 26, 

^'*1» I think, interest you. You will see how heartily and frankly he 

^'^ters into our views. 

I am, &;c., 

G. B. AIRY. 
Adaijv,] W. A. B. Hamiltox, &c. 
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** Hamstead, Birmingham^ 

" Octohe}' 36, 1860. 

** My Dear Sik : When I wrote to you from Whitby I expressed ra; 
self as donbtfnl concerning the advantages of adjusting dioptric app: 
ratns by the image of an external object. 

" I am now quite delighted with this mode. Not only does it secui 
greater accuracy of adjustment of the glass itself, but, what is vei 
important, it affords greater facilities for adjusting the glass while tl 
metallic frame is in its actual ultimate position in the apparatus. 

" This is a great point to be accomplished, and what-ever method tl 
manufacturer may see fit to employ, he ought to be required, I thin 
to adjust the glass in the frames after those frames are fixed in the 
respective positions in the general apparatus. 

" The system adopted, until quite recently, quite precluded the pc 
sibility of any such method, for the manufacturer was asked to supp 
generally only a number of isolated panels. For instance, one firm has 
present an order for portions of an apparatus to be put together th 
in detail, the framework being made elsewhere. 

*' Most truly yours, 

"J. T. CHANCE." 



Royal Observatory, Greenwich, S. E. 

Noveinhe)' 10, 1860- 

My Dear Sir : I may perhaps consider that a proper time has arriv 

for the expression of my general opinions regarding the conduct oft 

English light-houses. It was my first, intention to submit to you a 

swers to the specific questions contained in the printed letters of t 

Commission ; but the examination of several light-houses, of whi 

examinations the details have been placed before you, has in some m^ 

sure changed my views, and I think that I may do more complete justi 

to the subject by presenting my ideas without reference to those qu- 

tions. 
The iuspection of the light-houses to which I allude has reveaJ 

some faults which deserve notice, partly from their own specific el 

racter, but more particularly because they seem to indicate an ante< 

dent fault in the system of organization under which they have be 

produced. Referring generally to ray former letters for these, I will p 

ceed to state the course which I recommend, commencing with the p 

sonal organization. 

1. It appears to me that there is no person ofiicially connected w' 

the Board of the Trinity House, who is distinctly responsible, eitl 

for the correct construction and erection of the illuminating parts 

light-houses with reference to their optical efi:ect, or for the contiui 

maintenance of those parts in proper adjustment. I think it al> 

lutely necessary that an officer should be appointed, whom, for the sn 

of clearnt'SH, I will call " Optical Engineer," whose special duties sho^ 

be, not to construct or maintain the architectural fabric, which m i 

be intrusted to the " Architectural Engineer," except in indicating ^ 

reciuirements for elevation and other dimensions, and for store spfit 

&c., but to construct and maintain in order the lantern-frame and li 

tern, tiie reflectors and refraetorH, a\u\ tl\e luachmery connected W 
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tbeiD, the lamps and their niechanisiUf aud the oil or other combustible. 

2. The edacatioii of the *' Optical Engineer" ought to be somewhat 
pecnliar. First, he ought- to be a trained mechanical engineer, compe- 
tent to manage all the requisite combinations of cast and forged metals, 
land the ft^mes and the mechanism constructed of them. Secondly, he 
ought to uuderstaud the science of optics, in a form which is rather 
nnosual, and wliicli none but a trained mathematician can master. 
The knowledge of optics whi'*h is possessed, for instance, by an optical- 
instrument maker, is quite useless for the construction of light-houses. 
b\ no other working of glasses, except those for light-houses, is the 
understanding of the effect of *' different curvatures of a surface in dif- 
ferent planes normal to the surface, receiving rays of light incident at 
high angles of incidence'^ absolutely necessary. Thirdly, he ought to 
know something of the glass making; and ought to be perfectly famil- 
iar with the action of the large lamps under different modifications, as 
well as with lime light, galvauic ipark, &^., which it may be proposed 
to substitute. But this knowledge requires less of preliminary train- 
ing, aud will come with experience. 

3. Supposing such an officer appointed, the questions of the printed 
letters may be considered as in proper train for solution. There will 
be a person who can lay down rules for construction of light-house 
apparatus, or who can, if necessary', receive their suggestions, which 
sometimes may be guided by strict theory, and sometimes by practical 
convenience, and negotiate upon them; op who can arrange the special 
coustnictions required for difficult sea channels, unusual elevations, 
A'C. It is unnecessary to say that it would Ihj his duty to see the ar- 
rangements properly carried out, (a duty for which there apf>ears to be 
at present no provision whatever.) I do, not, therefore, think it neces- 
sary, at this time, to enter into the details of those questions. 

4. The principal part of the optical engineer's duty, for, perhaps, the 
first two years, would be the examination of existing light-houses, with 
a view of ascertaining whether they are, in res]>ect of permanent fit- 
tings, ihdependent of daily adjustments by the light-house keepers, in 
aneflScient state. Where change is rerjnired, it will often Ihj a question 
whether the change should be complete or partial. Thus, 8uppr>8e it 
is decided that the Start light-house should lie remo4lelle<l, it may l>e a 
&ir question whether, in discarding its lenticular rings, its lenticular 
<^ntre8 might not )>e retained. This review of light-houses will lie a 
troublesome business, but is, in my opinion, almolutely necessary. I*: 
is only thus that we can arrive at the elimination of such faulty cur\'a- 
tures as those in the North Foreland lower reflectors ; of such veiny 
glass as that in the South Foreland lower reflectors; of such imperfect 
lamps as those which I saw in the Whitby light-houses : and of such 
light-wastiug adjustment as I have reaiMiu to think not uncimmon. 

d. Passing now to the material constniction of light-houses, I think 
that, upon the whole, the eonstructiou now adopted, M'ith some parts 
purely dioptric, acting by refraction only, and other parts reflecting 
light by internal total reflection in glaits, M'ith scarcely any refraction, 

• 

^ ft good one. I prefer the internal glaMi reflection, to reflection from 
^y known metallic surface which has lieen actually trie<l in practice a 
siffitiently long time. First, because I believe the quantity of reflected 
light to be greater; seci>ndly, because I think that by the salidiviKiuaaC 
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the whole reflecting Hurface into a moderate uumber of parts, greater 
accuracy can be given to the adjustments ; thirdly, because if metallic 
reflectors were divided in the same way, they would bend and would 
be otherwise unmanageable. The curvatures, when the reflection n 
very oblique, require to be worked >vith exceeding care, which has nol 
been given in every instance ; but the excellent cross-stroke machinery 
now introduced in the best factories, with the modes of testing prac- 
tised in them, are competent to give the required accuracy. 

6. There is a fault connected with the dioptric part, which may here- 
after prove a serious one, namely, the chromatic dispersion. Its eifeetg 
are sufliciently conspicuous to the eye ; for, even where the quality ol 
glass is very good, it is impossible to see the horizon distinctly through 
the extreme edges. It would seem that the only way of diminishiug it 
is to effect that direction of the rays of light by reflection ; but the diffi- 
culty of ensuring accuracy of reflection at very oblique incidence is 
great ; and on the whole I do not doubt that the angle at which refrac- 
tion shall end and reflection shall begin has been flxed with good prac- 
tical wisdom. 

7. I can scarcely imagine that anything like achromatized prisms 
can be adopted with advantage. At the same time, I throw out this 
whole subject of accuracy of refr.action as one which deserves careful 
consideration. 

8. In the treatment of the whole of this subject I insist upon accu 
racy of reflection or refraction of the beams of light as a principh 
which ought never to be relaxed. It is true, that a large dispersion o 
the beam, perhaps five degrees, is produced by the size of the large o" 
lamps; but if the faults of the reflector or refractor produce some difi 
persion, that dispersion is entirely added to the dispersion depeudiu 
on the size of the lamp flame, so that a dispersion which needs not t 
exceed five degrees may be amplified into nine or ten. degrees, and th 
brilliancy of light thrown in a given direction will be diminished in th 
same proportion. 

9. I think that the experimental use of the lime light in the street; 
and that of the galvanic spark at the South Foreland light-house, hav 
so far succeeded as to make the employment of these sources of ligl 
plausible. The question then arises, can they be employed with advai 
tage in existing light-houses? Here the first consideration will be, ai 
the reflection and refraction in the existing light-bouses sutflcientl 
accurate ? In the case supposed above (Article 8) of a lamp dispersio 
of five degrees, increased by an inaccuracy of dispersion of five degree 
the intensity of the beam of light was diminished to one-half of wlu 
it ought to have been. But with lime-light, and a fortion with ga 
vanic light, a lamp dispersion of less than half a degree would be ii 
creased by the same inaccuracy dispersion of five degrees, and tl 
intensity of the beam of light in a given direction would be diniinishe 
io T^th part of what it ought to be. Without saying that there is th 
amount of inaccuracy of dispersion in any of our light-houses, I do, f 
present, think it doubtful whether their workmanship and adjustmei 
are sufficiently exact to give the increase of o])tical effect which migl 
fairly be expected from those intense lights. When the change of ligl 
shall be seriously suggested, a 8i)ecial examination of the light-hous 
must be made. 
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horizon and the very distant sea, it would be necessary to provide dis- 
tinctly for the illnmination of the nearer sea. For it must always he 
borne in mind, that the only way of giving intensity to a beam in one 
direction is to allow no light to pass in any other direction; and thus, 
to make the principal part of the reflectors and refractoi*8 available 
near the horizon, they must not throw any light on the near sea. This 
provision may be made, perha])8, in part, by throwing a iM)rtion of the 
chromatic dispersion on the near sea, or in part, by giving pecnliar cnr- 
vatnres to one or two of the less important (the lower) reflectors, 
adapted to that purpose. For arrangements of that kind the talents 
of the optical engineer will specially be required. 

11. If these brilliant and minute sources of light should be siiccess- 
fhlly introduced, it would be possible, theoretically, to reduce the di 
mensions of the lantern to a very small size. Whether this could be 
done practically is not quit« so certain. Possibly the dimensioiis might, 
with due attention to the magnitude of lamp dispersion, be so far re- 
duced that an error in position of ^ inch, would be nearly ruinous to the 
effect of the light. Could we depend on the adjustments being main- 
tained so exact? If we could, there would be some advantage in these 
small light cases. The glass might be selected of perfect <iuality ; the 
loss of light from passing through a great thickness of glass would be 
diminished; possibly the grinding of the curves might be more man- 
ageable, and therefore more accurate* ; certainly the expense would be 
^Wminished. On many accounts, it is highly desirable to ])rosecute 
™''-§ experiments on the easy and certain use of these sources of light. 

These are the principal matters bearing on the practical administra- 
tion of the light-houses which occur to me at the present time. 
Should any other ideas occur to me, I will have the pleasure of submit- 

^^g them to you. 

I am, <&c., 

G. K. AIRY. 
Admiral W. A. B. Hamiltox, &c. 



Royal Observatory, Greenwich, S. E., ^ 

December 8, 1860. 
^y Dear Sir : I returned from Birmingham on Tuesday evening, 
^^«ember 4. 

"^e business at Birmingham consisted chiefly in ascertaining the 
*^^int of the lamp flame which might be considered as brightest, the 
^'^^ being what part of the flame sent the most brilliant light to the 
^^^n at the end of the long gallery in Messrs. Chance's light-house 
^^tory. The optical apparatus used consisted of the bands forming one 
^^tion of the dioptric part of a fixed light, every one of which was 
^^«d separately. The reflecting prisms were not mounted. 

The first operation in the logical order (though not in the actual order 

^^^ proceedings) was the verification of the zero of the scale by which 

"^e depression of the entire lamp frame was registered. For this pur- 

^^^^^ a small graduated standard was placed upon the lamp metals, and 

^ gas burner was lighted at the bar near the distant screen, (which bar 

^^'as always adjusted to the height of the band under trial,) and its 

*'*iQage was observed npon the small standard as forvue^ \>y ^\ftet««fe 
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bands of the dioptric ring. In this manner it was found that, for tli 
broad central band, and for each of the upper bauds, when the depressic 
scale indicated 20 millimeters, the image fell upon 20 millimeterH of tl 
standard iu the axis of the lamp, and thus in subsequent experimea 
the depression of the entire lamp to any particular reading indicator 
that the optical image of the distant screen zero was elevated by thj 
reading above the lamp metals. For the lower bands the adjustment lit 
been made to a constant reading, I think, 18 millimeters above the froi 
edge of the lamp metals, and this adjustment seemed to be fairly pr 
served, in correspondence with a depres»ion of the lamp frame to * 
millimet-ers. 

On the evening of Monday, 3d December, the lamp being pump-fe 
the lamp glass, with gradually inclined shoulder, (like the Kreiicli laii 
glasses,) and the flame very fully high for an English lamp, but uot 
high as in the French light-houses, but formiug a very good folid bo< 
of brilliant flame, the experiments were tried upon one band at a tin: 
simply by uucovering one band, covering all the others, and observii 
how the shadow of a horizontal bar near the screen, adjusted to t 
height of the baud, fell with reference to the place of biightest illuii 
nation. And I was struck with the general delicacy of this apparent 
rough method of trial. A change of one millimeter (-^^--inch) in t 
height of the lamp flame was in every instance detected by the chau 
in the appearance, as to whether the brightest part of the light fell 
fell uot upon the horizontal bar, and iu many instances a change of 4 
millimeter (i^Vioch) was clearly discoverable. 

The result of this evening's work was that the height of the bright^ 
point of flame above the metals was froiri2l to 22 millimeters, certain 
uot more than 22. 

The various bauds agreed in this. The upper bands (adjusted for i 
tersectiou of axes of pencils to the same point as the special focus 
the central bandj and the lower bands (which, thougli adjusted on 
dift'erent principle, as I have said) agreed in giving strongest light whi 
the depression of lamp or elevation of focus of central band above t 
lamp metals was 2J. or 22 millimeters. The chromatic aberration i 
troduced some uncertainty, but the judgment of the eye became at la 
pretty decisive. 

On the morning of Tuesday, December 4, the experiments we 
repeated essentially in the same way, but the lamp was in a better stai 
Its flame was, perhaps, f inch higher than on December 3. It was at 
good French height, though not the highest. (I believe that a camei 
obscura trace made by Mr. Campbell will give accurate information < 
the state of the flame.) The result now was that the point to be as^ 
for the brightest in the flame was 23 to 24 millimeters above the Ian 
metals, and I believe that, on the whole, we were all inclined to prei 
23 to 24. When we tried 28 millimeters the light on the zero of t 
screen was very much diminished. I felt very great surprise, and so 
believe did all who were present, that Fresnel could have fixed up< 
such an element of adjustment. When the evil from thus throwii 
the light too high is aggravated by the dip of the sea horizon, (Fresne 
28mm. adjustment being intended for geometrically horizontal ray« 
which, for 20' dip, corresponds to about 5 millimeters, in height 
focua in lamp, so that really 33 millimeters is the height to be tried. 
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comparison with 23 or 24, which we found best, the loss of light is 
absurd. 

A polyzonal lens was then mounted, and, j^enerally speaking, it 
seemed to lead to the same conclusions. But the light upon the screen 
could not, be observed with so much accuracy, l)ecause the lens produced 
a rude image of the lamp flame, and the eye was distracted by the 
images of the bright edges of the various cylinders of flame produced 
by the separate wicks, and by the colors which accompanied them. 

It appears to me that two results of considerable importance have 
l)een attained in these experiments. (1.) We have ascertained with 
much accuracy the height to which the sea horizon focus ought to be 
adjusted. (2.) We have acquired a very good idea of the degree of 
accuracy at which the adjustments ought to aim. 

After fiuishing our proper experiments, we saw Mr. Stevenson's light 
lantern for MacArthur's Head, which is a remarkable instance of the 
arranjj^ementa which an optical engineer of light-lionses ought to be 
prepared to make when need requires. We also saw the frame of the 
Smalls fixed light, which an agent of Messrs. James Walker and Bur- 
gess came to examine. It is framed, for optical convenience, with in- 
clined uprights, but I was not satisfied with their bracing. 

We also saw the plans (apparently yet imperfect) for the galvanic 
spark light, to be mounted on the Duiigeness light-house. 

I had nearly omitted to mention one circamstanne regarding the 
lam]). After two or three hours burning of the lamp, on the evening of 
December 3, it was found that the innermost wick was charred black 
two inches down. The outermost wick was very litle chared. It would 
be desirable, if possible, to prevent this. 

I am, &c., 

G. B. AIRY. 

Admiral W. A. B. Hamilton, &e. 



REPORTS, &c., BY PROFESSOR FARADAY. 

REPOKT, *C., TO THE DEPUTY MASTER AND BRETHREN OF THE TRINITY 

HOUSE. 

Royal Institute, Atigust 16, 1860. 

The Royal Commission on Lights, &c., having desired to meet the 
brethren of the Trinity House at the North Foreland and Whitby light- 
houses, with certain other persons, such as the manufacturers of the 
apparatus, the representatives of the Irish and Scotch light-houses, the 
Astronomer Royal, «&c., for the purpose of making certain practical 
communications to them, which could not be so well d<me by writing 
or elsewhere, such meetings have taken place. The one at the North 
*oreland occurred on the ^d of August, when there were present Admi- 
^1 Hamilton, Captfiin Ryder, Dr. Gladstone, the Astronomer Royal, 
*iidMr. Campbell, of the Royal Commission; Admiral Gordon, Captain 
Close, Captain Bayly, Captain Weller, of the Trinity House ; Sir James 
I)uml)rain, of the Irish Board ; and Mr. Halpin and Captain Roberts ; 
Mr. Stevenson, of the Scotch Board ; Mr. Souter, of Paris, the maker of 
*be apparatus, with Mr. Wilkins and myself. The otlii*r, at Whitby, 
occurred on the 9th of the tmnw month, when t\\e svwaw. \\\i\^v>\\^\?et^ 
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present, with the exception of the Astnmomer Royal, Captaiii Weller, 
Sir James Dtimbrain, and Captain Roberts, and the addition of Ca])tain 
Nisbet, E. B. Tiinity Honse, and Mr< J. Chance, the manufacturer of 
the apparatus, with M. Masselin. I was there, on the part of the Trinity 
House, as their scientific adviser in experimental lights, and although 1 
do not wish to assume the character or responsibility of optical or civil 
engineer, I feel it my duty at the call of the deputy master to give my 
impressions and conclusions. Having received no descriptive written 
document from the Royal Conmiission, I may, perhaps, pass by some 
points requiring attention unawares. 

The object of the Royal Commission was, I believe, to point out the 
necessity of a final examination of the optic apparatus in the light- 
house itself after its erection, and the demonstration of a mode of 
making that examination in a practical manner, which I may call the 
method of the Commission. The object of the optic apparatus iua 
light-house is to convey the rays from the source of light to the sea 
horizon, or to the parts of the sea between that horizon and the shore, 
in the most abundant degree possible, and in the most favorable man- 
ner. This effect is obtained by a certain position and adjustment of the 
parts of the refracting and reflecting apparatus, and whether these are 
right in this respect may be ascertained by a process in some degree 
the reverse of the illuminating method. Thus, suppose the lamp is 
lighted, a given bright spot in its flame selected, and a Kiven piece of 
the glass apparatus adjusted so as to transmit the light passing through 
it from the chosen spot to the sea horizon ; then, if the adjustment be 
rijjht, an observer pla«*ed on the other side of the flame, and looking 
through the spot and the glass, will see the horizon. And this is an 
observation easily made in the daytime, either with the flame actually 
existing, or with indicating gauges at the burner (as the edge of a card 
for instance) representing given or selected parts of the flame. If the 
horizon does not appear in the right place the adjustment is wrong. 
The same kind of test may be applied to every part of the apparatus, 
in turn, whether refractive or reflective ; in respect of any part of th« 
horizon, or the sea. or the sky ; and in respect of any part of the flame 
or luminous object. A luminous point being selected, that place which 
the eye sees through it will be the place to which the rays issuing from 
it in that direction will proceed. 

This appears to me to be an excellent practical application. In prin- 
ciple it is perfect. The application, however, cannot be equally perfect, 
because of the inevitable imperfections of construction. Still, the quality 
of the glass and its workmanship have arrived at such a degree of 
excellence as to justify the application of this refined kind of inspet- 
tion, which may be anticipated and worked up to by processes applica- 
ble in the manufactory. 

Assuming that the apparatus is as perfect in its execution as can be 
expected, then the causes that may interfere with the due effect (and 
chiefly by mal-adjustment) are several. First, those connected with 
the lamp and flame. The Fresnel lamp has a burner and cottons having 
a horizontal width of 3f inches in diameter. The flame, as it rise* 
from this base, is obscure above and near to the cotton, then becomes 
luminous and powerful, and contracting as it rises, usually ends in & 
series of forky tongues. When supplied by an overflowing lamp, urged 



heTrir 

f hf lie- 

' Ilirr, 

I 



by the draught of a good chimney, the bright part of the flame may be 
from *2i to 4 laches from the bottom to the top of the chief tougiie^ of 
flaoid. These latter have no smoke at their top8, and the horizontal 
section passing through the widest and brightest part of the flame will 
be from f to f of an inch above the burner. It is jissumed that this 
section should coincide with the focal plane of the lenticular bauds, or 
merely refracting part of the apparatus, for then the most powerful 
rays proceed in a horizontal direction, and will fall on the sea horizon 
when the light has little or no elevation above the sea. All the light 
which emanates below that plain, and passes through the lenticular 
bands, will be thniwn up into the sky above the horizon ; but all that 
emanating from the great l>ody of the flame above that plane will be 
cast over the sea, between the' horizon and the shore, doing good service 
to the mariner. 

The selection of this plane, or of the point in the centre of the flame 
coinciding with it, which is called the focal point in respect of the 
*^ "^j refractors, is of great importance. By numerous experiments and trials 
'^-x-m in France, it is considered as 28mm,j or 1.05 of an inch above the burner. 
'■ti-^ N^ow, the brightest horizontal section of the flame may be 1.12 inch 
*hove the burner with a well arranged overflowing lamp, or only 0.75 
^^^aninch above it, with a low flame and non-overflowing lamp ; and 
*be adjustment in height of the lamp which would suit the first and 
^Jid a fine body of light from the upper part of the flume over the sea, 
^ould, with the latter, send little to the sea, and the greater part of 
"*** hght to the sky ; so that not merely has the adjustment to be 
attended to, but also the lamp suited to the adjustment. 

A* far as my observation goes, the lamp should overflow freely, so 

^**ut oidy one-fourth of the oil that passes over and through the wicks 

**iOnld be burnt. It should, in the case of a first-order lamp, have four 

^^icks, and a chimney of glass and iron 6 feet high. As much oil as 

I^^Hasible should be burnt without smoking, for when in a good state the 

*^^lit is as the oil burnt. The lights at Whitby had not overflow lamps, 

**^^ only a certain amount of oil could be burnt, and a certain height 

"^^ 'fiame (lower at the south than at the north light-house) be obtained. 

**3^ making the oil overflow and- raising the wick, the flame was raised 

^^ the base, but began to smoke. By virtually lengthening the chim- 

'^^^, through the application of paper valves, the whole flame was raised 

J^^^^tih at the base and at the summit, and the combustion very greatly 

^*^ proved, and that continuously. But the adjustment of the optical 

^^Tt of the apparatus fit for the one state of flame would not be fit for 

^*i« other. Being examined in the manner proposed by the Commission, 

^^ the combustion were low, the ray proceeding from the eye to the 

*^OTizon would be much too high in the flame, whereas, with a full and 

Proper flame, it might pass in the best direction, for the difterence in 

*-^vel of the brightest sections of two such flames may be as much as f of 

*u inch, and every diminution in the good condition of the flame, 

"Whether from the construction of the lamp or inattention, tends to rob 

the flame at the upper or sea-supplying part. 

In tespect of the reflectors, circumstances are diflerent. The whole 
of the flame radiates light towards each of the upper reHectorn. If the 
ftyebeso placed (as in the Royal Commission process) as to see the 
horizon through the flame, in the middle of one of the vetlectuvv; V^^^tcv^-, 
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theD ail the flame above that Hue will throw its light iuto the sky, and 
only that part below the liue will throw its light on to the waters. Heuce, 
the line throagh the flame, or rather through its projection at the re- 
flect4>r, should go through a bright and abundant part of it, and should 
also leave as much as possible of the flame below that line, since that 
is the part which radiates light to the sea; i.e., the observer's ray should 
be taken as far back towards him, and as far up, as is consistent with 
a good line of flame for the horizon, and then the reflector ought to be 
ad^justed so as to throw this light which has reached it onward iu the 
right direction. Afe regards the upper reflectors, generally a poiut in 
the centre of the flame, 1.55 inch above the burner, is from careful ex- 
periment considered as that which gives the best result, and is called 
the focal point for the upper reflectors, being common to all. 

In respect of the lower reflectors, matters are very dift'erent. The 
burner and cottons cut off much of the light of the flame from them. 
With the best flame one-half of the light is thus lost, and with a low 
flame only a fourth or a fifth may pass to them to be utilized. The line 
of sight should, as reganls the observer, be taken as far forward and 
up as is consistent with its passing tlirongh a bright part of the flame; 
for here again it is the part of the flame below this which sends light 
to the sea, whilst the part above casts its rays into the sky. Iu the 
French experience and practice, not one focal point but several foci are 
taktjn for the ditterent reflecting prisms. These are points in a vertical 
line in the centre of the flame, (the lowest focus is for the upper reflector, 
and the highest for the lower reflector,) and they are, respectively, at the 
following heights above the burner, 38, 42, 47, 53, 60, and 68 millimeters. 

The lamp, optical apparatus, and adjustments which I have referred 
to, have had reference to a horizontal line ; and it is so, that nearly all 
the apparatus made in or for England have as yet been so constructed; 
but the sea horizon does not correspond with a line horizontal at the 
light-house. It forms an angle with it, and tnat so much the greater aft 
the light is higher above the level of the sea. At the North Forelaud the 
two make an angle of about 14'.2, and at Whitby of about 16.5. Ueuce, 
if the chief ray of light be sent horizontally, it will pass over the sea 
and be wasted ; and, indeed, more light with it, even the 16^.5 seconds, 
which ought to fall on the sea. This condition is seen at the Whitby 
light-houses, by the Commissioners' mode of examination, a little modi- 
fied. To correct this error for the lenticular bands, it would be sutiicient 
to raise the lamp an equal number of minutes, (about ^ of an inch for 
Whitby,) but such a proceeding would increase the error for the re- 
flectors, both above and below, and can only properly be met by instruc- 
tions to the maker of the apparatus at first. 

The French authorities only take account of this difterence between 
the sea and true horizon when the height of the light is 60 meters (about 
200 feet) and upwards above the sea. For my own part, I do not see 
why it should not be taken into account for a height of 50 feet and 
upwards. Twelve or tliirt<ien years ago, the Lundy light had its chief 
rays sent to the sea horizon, and I made an instrument which was used 
by Mr. Wilkin s for the proper adjustment of the reflectors. Since then 
the reflectors have been changed for others on the catadioptric priuciplf? 
and these have their rays directed horizontally as at first, and the same 
rule has held ever since. Mr. Chance tells me he is now constructing 
apparatus with the rays directed to the sea horizon. 
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Cases may arise where a high light, not heiiig a leading light, might 
jetter have its chief ray sent, not to the extreme sea horizon, bnt some 
Dterniediate distance, where in hazy weather the light might require 

be in some degree concentrated. Such cases are nautical in their 
lature, bnt if they occur, instructions should be given to the maker 
tefuroliand, since the correction or adjustment cannot properly be made 
fterwards, 

The first application of a new and searching method of examination, 
ot applied until after the workmen have been fitting and handling the 
eavy parts of the apparatus in the lantern of the light-house, may 
i/MJover either derangements of the whole or of parts. From the ex- 
ressions of the makers, M. Sauter and Mr. Chance, I understand that 
iese can be rectitied in apparatus already erected, and can be pre- 
ented io apparatus to be made hereafter, bo that the test proposed 
takes no undue claim on the manufacturer. 

The Royal Commission, when at Whitby, pointed out certain defici cu- 
es in the illumination of the sea, and the waste upon the sky of a 
Jrtion of the light which the lamps sent to the glass apparatus, both 
'Suits being indicated by the mode of day examination. The lower 
ifleetora especially appeared inoperative, not merely because only a 
ttle light could in any case fall upon them, but because, if a good lamp 
Ml been in the centre, the adjustment of the reflectors was out. A like 
•nditioD of matters was indicated when at the North Foreland. 
Of the two lights at Whitby, within 258 yards of each other, the north 
;ht lamp is much better than that at the south light. It gives a higher 
line and burns more oil, and the appearance at sea corresponds to this 
fterence. But besides that, there are dilierences in adjustment. An 
carsiou to sea at night, on the 9th, was made, and at a given signal 
e whole of the lenticular band of the north light was covered up, only 
e reflectors being left, to compare with the whole of the south light 
a standard. In this state the north light was nearly equal to the 
nth light in brilliancy, and in certain positions of the ship was quite 
ual to it. The light was thus covered up and uncovered tigain, twice, 
(I the observations were made at distances of four and seven miles, 
ley showed that the upper reflectors at this house were well adjusted 
cast the light upon the sea. Here, therefore, (at Whitby,) it appears 
me it would be best to make any proposed changes, for they could be 
rried out at the south light-house by Mr. Chance, the maker of the 
paratus, who was present, and who understands every point in the 
itter, and the north light could be left as a standard by which to 
miniate the improvement gained. 

1 am persuaded that the condition and character of the lamp has a 
>8timport'dUt influence over the results that have been and are to be 
•luired. Some persons call a flame 3^ inches high, which I and others 
>iild consider as only 2^ or 2 inches in the effectual part. Some 
^ns count from the top of the burner to the top of the tongues of 
nie, whereas the bright luminus part of the flame often begins i of 
' inch above the burner, and, as a body, ceases it may be an iuch 

even two inches beneath the top of the longest smokeless tongues, 
le difference in the consumption of oil at the difl^erent light-houses 
ows the great diversity existing among the flames of different lamps; 
^hich, if one common standard of adjustment in respect of the optic 
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apparatus be applied, it must as offceu be wroug as right. It appeal 
to me that the first thing is to have au excellent and constant lami 
and that all light-hoHnes of the same order should have a lamp of tl 
same cpiality ; that the glass chimney employed should have a gradual' 
rounded shoulder, and not a sharp square one, which greatly distnrl 
the direction of the light ; that when the best form has been attained 
should be adhered to ; and that the glass and iron chimney togeth 
should be continuous for 6 feet. Then the practicable constant si 
and condition of the liame of such a lamp should be determined, and 
general gauge and measure of the bright part of it and its position 
relation to the burner be supplied to each light-house, (which cou 
easily be done by an outline drawing on open wire gauze, or otherwiw 
that the keeper may report whenever the lamp falls short of its i 
quired duty. Having such a lamp, it should be ascertained whetb 
the foci for the adjustment of the optical apparatus at present adopt 
are the best for it, as the French authorities believe, or whether tb 
could be advantageously altered ; and then apparatus constructed 
future should be made in conformity thereto, and finally tested in th 
place by the Royal Commission process. 

If Mr. J. Chance were anthorized to procure such a lamp for the Sou 
Whitby light-house, (that is, a lamp which being excellent could be eas 
and certainly repeated,) and were then to adjust the optic apparatus 
it, the result could easily be tested by a comparison with the unaltei 
north light, but it would be desirable to be able to ascertain separate 
as far as may be, the eftect due to the improved lamp, and that due 
the readjustment of the glass. 

With respect to the North Foreland light-house, M. Sauter, 1 
manufacturer, met the Royal Commission and the Trinity Board th€ 
and heard and saw all that passed. I understood him to admit fre 
the principle advocated by the Royal Commission, but to assert that ' 
apparatus was in perfect adjustment for a proper lamp. Setting up ' 
gauges at the burner, according to the focal places assumed and adop' 
in France, the apparatus, with the exception of one or two prisms, c 
tainly was in beautiful adjustment to them. For my own part, I an: 
opinion that, in relation to the generality of lamps as I have seen tb 
burning, the foci (at least of the lenticular part) are taken too hi 
The chief focus at the North Foreland has been placed 28 millimet 
above the burners. As I saw the lamp burning on the evening 
Wednesday the 8th instant, and the keeper said it was in its right i 
usual state, the chief plane of light was not above 22 millimeters al>< 
the burner, and if account be taken of the dip of the sea horizon, wli 
is here about 14' .2, the burner ought to be raised on that account 4 i 
limeters more, making the distance below the focal plane 18 millimel 
only instead of 28. K, however, the lamp were raised enough for 
correction of this ditference, it would greatly throw out of adjustm 
both the upper and lower refiectors. 

M. Sauter is of opinion that the apparatus requires no adjustm^ 
but is correct for a proper overflow hinip. He has full confidence in 
French authorized foci. He is, however, ready to raise the lamp an* 
readjust the reflecting prisms to any degree the Trinity House may 
quire. Though I think that the foci may perhaps be altered with ad'V 
tage, and intend making an investigation of tlieir places when a ^ 
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Standard lamp is employed, if the Trinity Board desire it, I am not pre- 
pared to go hastily in opposition to the conclusions carefully drawn 
from theory, experiment, and long practical application by the authori- 
ties in France, and, therefore, am of opinion that if MM. Sauter and 
Wilkios place a proper lamp in the light-house, and leave it and the 
optical apparatus in that state of adjustment which the former approves 
of, and will be responsible for, the determination of any further change 
there may remain until after the effect has been ascertained of the alter- 
ations at* Whitby, the changes at the North Foreland itself, and the 
re-examination of the places of the foci. 

M. FARADAY. 



report on focal points. 

Royal Institution, 

Septemhe)' 1, 1860. 

In reference .to the examination (proposed at the end of my report of 
the 16th August, 1860) of the focal points heretofore adopted in France 
and also in this country, I have to state that from considerations founded 
upon the size of a good lamp flame, I came to the conclusion that the 
focal point for the lenticular or dioptric part Avas right, or very nearly 
80, but that those adopted for the upper and lower reflectors were much 
too low. Those for the lower reflectors may be represented by a com- 
mon intersecting point, 10mm. above the burner, and 48mm. from the 
axis on the side towards the reflectors. My first judgment was to alter 
this point, by raising it so that it should be 20mm, above the burner, 
and 50mm. from the axis. Mr. James Chance invited me to see two fine 
first-elass lights for Russia, one of which, being a fixed light, he had of 
his own judgment and experience, adjusted to foci different to the above. 
I foand the effect of this alteration to be very excellent, and I found, 
moreover, that his numbers and mine were so near to each other as to 
render them, in effect, coincident. I consider the result, therefore, a full 
practical confirmation of the numbers, and I do not hesitate to recom- 
mend this alteration for the adoption of the Trinity House. 

With regard to the upper reflectors, my preliminary judgment was 
for a far greater change. The French authorities (which we in England 
have thus far followed) is for a common focus for all the upper reflectors 
placed in the axis of the flame, and raised 38mm. above the burner. I 
think the common focus ought to be 27mm. above the burner, and 32mm. 
from the axis on the side from the reflectors. I have endeavored ex- 
perimentally, with a good lamp, to establish or correct this estimate, 
and my results gave a point 30mm. above the burner, and 32mm. aside 
from the axis as an excellent place ; but I desire to carry out this change 
^pon a whole panel of upper reflectors before I recommend it finally to 
the Trinity Board. 

M. FARADAY. 

To P. H. Bbrthon, Esq., &c. 

EX 10 
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REPORT ON EXPERIMENTS AT MESSRS. CHANCERS WORKS AND AT WHTTBY 

IN RELATION TO FOCAL POINTS. 

Royal Institution, September 14, 1860. 

I have been to Birmingham, and worked for two days with Mr. Jame 
Chance upon the determination of the best focal points for the uppe 
reflecting prisms. I still see reason to expect much improvement by th 
change referred to in my report of the 1st instant, and now propose t* 
carry out that change experimentally at Whitby. 

For this purpose, I propose (as before) that the north Whitby Ugli 
be left untouched, for a standard. That Mr. J. Chance provide for th 
south light a good overflow lamp, with a continuous chimney, 6 fe< 
in length from the bottom of the glass, and adjust it so that a ray froi 
the sea horizon pausing through the middle of the lenticular zone sha 
intersect the axis of the lamp at a point 28mm. above the burner. Tlii 
the lower reflecting prisms of all the four octants, save the third, countiu 
from the north, be adjusted to the sea horizon, from a focus 20f/im. aboi 
the burner, and 50mm. from the lamp axis towards the reflectors. Tbi 
the upper reflecting prisms, save those of octant No. 3, be adjusted ' 
the sea horizon, but from diflerent foci ; the north panel or No. 1, to 
focus 20mm. above the burner, and 30mm. from the lamp axis, on tl 
side from the reflecting prisms; panel No. 2, to a focus 28mm. above tl 
burner, and 30mm. aside ; the south panel, or No. 4, to a focus 2dmi 
above, and 40mm. aside. The octant No. 3 to have both the upper ai 
lower reflecting prisms adjusted by the French foci, and not to the »« 
horizon, but to the true horizon. 

I then propose to go to sea at night-time, and examine the effect 
these different adjustments at distances up to 18 or 20 miles, moving i 
some such course as that a plan of which is herewith sent, that t' 
effect of each adjustment may be observed and compared with t' 
north light ; and 1 propose that, at the extreme distance, the lentical 
baud shall be screened off, so that, in returning, the effect of the reflec 
ing prims only shall be seen and compared, the northern light st 
remaining unchanged. 

This sea trip will probably decide the best arrangements, but if cau 
appears for trial of any other foci, or any other arrangement, su 
arrangements can be made in a day or two, and a second night exaii 
nation at sea be made. 

The expense incurred by the experiments at Birmingham, by the 
now recommended at Whitby, and for apparatus I have had occasi 
to order, will probably not exceed £300. 

I have, &c., 

M. FARADAY 



REPORT ON EXPERIMENTS AT WHITBY IN RELATION TO THE FOCAL POD* 

OF LIGHT-HOUSE APPARATUS. 

Royal Institution, October 19, 1860 

The experiments referred to in the report of the 14th September ha 

now, by the authority of the Trinity House, been carried out, not or 

in London and Birmingham, but also at Whitby, and the deputy mast 
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with certain of the brethren, have there entered into an examination of 
the results. 

The south light at Whitby was inferior, on the occasion of the former 
visit, to the north light, though both lamps were of the same construe- 
tiou. That in the north house was left unchanged, to serve as a stan- 
daid; that in the south house was changed for one with four wicks, 
and a plentiful overflow, and the light it now gives is not merely 
considerably more than before, but more than that of the north light. 
It has burnt well from the first. The average proportion of oil con- 
sumed in a fortnight is 15 pints for the south light and 13 pints for the 
north light per 12 hours. These quantities accoid with the proportion 
of light which they really give. 

In reference to the focal changes and adjustments for the experiments, 
the following arraugemeuts were made : There were four equal octants 
or eighths of glass apparatus in the Whitby south light-hous^, with a 
central lamp to the whole. Each had its three parts — the leuticular 
band, the upper, and the lower reflectors. The lenticular part is the 
most powerful, the upper reflectors come next, and the lower reflectors 
are last. The adjustment is made, first, by the elevation of the lamp 
for the lenticular band, and after that by the position of the prisms for 
the reflector part. The lenticular part is (in the Whitby case) adjusted 
for all the octants at once. The French focus for this part has been 
adopted, namely, 28mm. above the burner, but the French authorities 
send the chief ray on a horizontal level for a light of such a height as 
Whitby, whereas, I have sent it down to the sea horizon. No. 3 octant 
was selected to represent the French adjustment, but it was impossible, 
whilst regulating the lenses of the other octants, to separate this from 
them, so that it had an advantage in the comparison as respects this 
Iwispart. As to the reflectors, however, the focus (or common focus) 
for the upper set is 38mm. above the burner in the axis of the flame, 
and 9mm. up and 50 aside for the lower set. These were adjusted accu- 
nttely in the light-house to the true hoi'izon or dead level. 

The other octants had each a pair of common foci for the reflectors, 
as follows : 

No. 1 (d) 20mm. up and 30 aside upper reflectors and (i) 20 up and 50 
aside lower reflectors. 

No. 2 (e) 28mm. up and 30 aside upper reflectors and (i) 20 up and 50 
aside lower reflectors. 

No. 3 (g) 38mm. up and aside upper reflectors and (k) 9 up and 50 
aside lower reflectors, (French.) 

No. 4 (h) 28mm. up and 40 aside upper reflectors and (k) 9 up and 50 
aside lower reflectors. 

The octants 1, 2, and 4 had their adjustments made to the sea horizon. 

The intention of all these arrangements was to discover and establish 
(what was expected oh principle) that much light, hitherto thrown up 
^to the sky, might be disposed of on the sea between the distance and 
^ shore without any diminution of the light on the sea horizon, and 
that if particular regions in certain directions short of the horizon re- 
<iuued an especial amount of light, what special or common foci were 
proper for. such a purpose. 

The night sea voyage was so arranged that, by turning the apparatus^ 
^e Yarious octants (with all the light on) could beobaervftd atdif[fit^\i\> 
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dietauces a» the 8liip went out, the effect of the change from theooetu 
the other being remarked, and at the same time a contiunal comparisou 
with the unchanging north light being made. On i*etnrning towardd 
land the lens part of all the octants was blinded, so that a like com- 
parison of the reflectorH, without the lenses , conld be made over the sanw 
series of distances. 

When in shoi*e, i. e., about a mile or a mile and a half off, the octants 
1, 2, and 4 surpassed the French octant, as was expected. The same 
eiiect continued when further out, but diminished in proportion. At 
10, 12, and 14 miles out the difference between the octants diminished, 
but the French octant never suqiassed No. 2 or No. 1, and was, as some 
thought, rather beneath them. The constant north light was mojit 
important in helping to settle these differences. When the lenticular 
bands were screened off, the reilector bands alone gave bright light, bat 
there w.ere differences of the same kind as those already described, 
though greater in proportion. 

Every one present made their observations for themselves, bnt, I be- 
lieve, with a like result. I had expected No. 2 to be a best if not tte 
best arrangement, and I am happy to believe the deputy master and 
brethren came to that conclusion, since they directed that it shooid be 
the type and patt-em of adjustment for all the octants of both the 
Whitby light-houses. 

Like observations to those just described had been made on shore, 
and with the like result, but we had not then the same advantage of 
observing at very long distances, nor that of comparing with thestandaid 
north light. 

On the Monday we wrought at the light-house for the purpose of 
verifying or correcting the focus for the latver reflectors. Mr. Jamee 
Chance, in making the adjustments, found that numbers varying 8om^ 
what from those I had given, and even more from the French nuiflben, 
<;aused the rays to be more parallel, and, as they were to sapply (be 
sea horizon, such paralellism w^ould be an advantage. The nnmben 
were (l) 25mm. up, and 40 aside. (These numbers were used on the 
night of the sea observations.) By trial I became satisfied of the reality 
of the advantage, and recommend these numbers to be adopted for the 
lower reflectors. 

All the time we were at Whitby (eight or nine days) Mr. Chance and 
myself were occupied in learning, practising new methods of a^ju*** |f 
ment and correction, and using new instruments ; and I cannot say too 
much, in thanking Mr. Chance for the earnest and intelligent mannerffl 
which he has wrought with me in the experiments, working and think" j^a 
ing every point out. The method of adjustment is now so perfect th»t 
the authorities can hardly require more accuracy than the nuM^"'' 
facturer can ensure. The Trinity House may direct, at its pleasure, that 
the light of one part of an apparatus shall be thrown chiefly in <** 
direction, as the sea horizon, and that of another part in another wl*' 
tive direction, as nearer to the coast, and I have no doubt that if ti* 
electric light or any other of the compressed intense illuminations W 
hereafter adopted, the principles and methods of adjustment now d«* 
vised and carried into practice will prove of very great and speoi* 
advantage. 



M. FABADAV. 



H 
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PORT OP KXPBRIMKNT8 AT BIRMINGHAM ON THK FOCAL POINTS OP 
rHB LENTICULAR PANEL OK A FIXED FIRST-ORDER LIGHT-HOUSE 
APPARATUS. 

Royal Institution, December 3, I860. 
[ have been engaged at Birmingham for three days (26th, 27th, 28th 
»VHmber) with Mr. James Chance, in ascertaining for each particular 
> uf such a panel as that referred to above, the best point or points in 
lation to the burner from which the rays should issue, that the maxi- 
am illumination might be at the horizon ; and also testing by prac- 
ie the method proposed by Mr. J. Chance of adjusting: the ribs to each 
her and to the lamp, so that they should coincide in their action. 
A fixed-light lenticular panel consists of a chief broad middle band, 
id of other bands or ribs above and below it, forming two groups, 
tnerally nine in each. These, when associated in the panel frame, 
ive, according to the accepted rule, their common focus at 28ww. 
>ove the burner of the lamp. 

The relation of the Hame and burner to the upper and lower parts of 
le lenticular panel is the same in kind, though not in degree, as their 
lation to the upper and lower reflectors. Thus, the opaque burner, 
hich hides much of the flame from the lower reflectors, also hides 
imefi'omthe lower part of the lenticular panel, though not in the 
tme degree ; but as the lenticular panel is a very chief part of the 
:>paratus, any desirable correction which can be made amongst its 
»rt8, if possible, becomes of importance. 

Using a flame, such as that represented in the report of the 19th Octo- 
Br, 1860, in conjunction with a panel of the kind described, and cast- 
ig the light passing through each rib separately in a perfectly hori- 
>ntal direction, we found that the best focal point for the middle or 
Wef rib was 20mm. above the burner at the axis; that the upper ribs, 
longh varying one from another, might have the same points of 20ntm. 
iken for their average or common focus; and that the lower ribs 
squired much higher focal points in the axis, varying from about 18 to 
^m, above the burner, all of which might be referred to a common 
>ca8, 11mm. up and 36mm aside towards the panel. 

Supposing that these numbers (or any other) were determined upon, 
lien the possibility of adjusting the parts of the panel ,to each other 
Mne to be considered; without which possibility it would not be right 
>r the authorities to require that a finished panel should be subject to 
"lamination by the focimeter, in relation to such given points. The 
^8 of a lenticular panel cannot be adjusted to each other by any rota- 
(>n of them on a horizontal axis, as is the case with the ribs of a 
'fleeter panel, but only by elevation or depression in respect of each 
•her; and now Mr. Chance proceeded to show me how, by ascertain- 
g the best focal point for each rib and their relation to the focal point 

the great central rib, he ascertained how much they were in error ; 
^d then what proportion of glass would require to be removed from 
^^ broad bearing surface of this or that rib to bring the whole into 
-5.re«fc approximation to the desired position. This he earned into 
t't?ct with the panel which we had had under examination, and which 
^ been constructed in the ordinary Avay, and without any particular 
®^ to such a correction ; and the consequence was that a panel was 
educed, which, when set up with the focimeter upon the burner at 
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the numbers given above, and a small flame upon the distant (107 feet 
dead level for each rib, gave a perfect practical result. The spac 
between the green and red light was the part of the flame observed 
and the error for any rib was not more than Imm.f except in two case 
out of nineteen, in which it did not exceed 2mm. When the great lam 
was lighted the effect was in accordance with the expected resaitt 
The coincidence of all the rays in one common maximum could only b 
observed at a great distance, i. e., at the dead level horizon ; but eac 
rib could be examined for itself and for the dead level of that rib. 

It must be thoroughly understood that the focal numbers have rel: 
tion to the flame of the great lamp.. As before stated, the higher an 
more powerful the flame, the greater height should the focal distaiici 
be above the burner; but even with a very high flame we do not fin 
that the focal point of the middle belt and upper ribs can be raist 
higher than 23 or 24mm. above the burner, without sending the briglite 
light to the sky. The character and size of the flame difl'er very mnc 
at times, and even with the same flame persons difl'er very much : 
their estimate of its magnitude, and the place of its brightest pai 
We have taken a flame corresponding, as far as I can judge, with th 
figured in the report of the 19th October, 1860. It is easy to obtain 
higher flame by close attention and for a short time; but I do not thii 
that a higher one is often sustained in light-houses. 

In respect of the "Smalls" light, therefore, I recommend a focal poi 
for the central and upper ribs of the lenticular panel of 20 (or 21) m 
above the burner; and for the lower ribs a point 11mm. up and 36m 
aside in relation to the dead level, and a further correction of 3mm. 1 
the dip to the sea horizon. 

The final examination of an optic apparatus for light-bouses can oi 
be carried on, with the degree of accuracy which I have described, 
the manufactory, or at a place arranged with all appliances for 1 
purpose, or at the light-house (when in place) when there is a g<j 
clear sea horizon. In the case of the "Smalls," no difliculty will occ 
since the apparatus is already in the hands of Messrs. Chance. 

Perhaps it may be agreeable to the Trinity House to be inform 
that the changes proposed now and formerly are all in accordance w 
observations made by the Astronomer Royal at Messrs. Chance's in t 
beginning of the year, and which he communicated to me personally 
April last. 

M. FARADAY 



ADJUSTMENT OF APPARATUS. 

The following coiTespondence with the Commissioners of Northc 
Light-honses shows that, previous to the investigations of the Lig 
house Commissioners, the engineers employed by the Scotch Board li 
not made any adjustments of the burners of dioptric lights with ref 
ence to the height of the light above the water : 

Royal Commission, Lights, Buoys, and Beacons, 
7, Milbank street, London, December 1, 1860 

Sir : The Commissioners have received a report from the Astrcmon 
Royal of Iiis visit to Girdleness ; also a copy of Mr. Thomas Stev< 
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flon'd report of that visit; as, also, of his (Mr. Steyenson's) visit to 
Whitby and the North Foreland. The Commissioners have also before 
them Mr. Thomas Stevenson's work on Light-house Illumination, 1859, 
second issue, and the replies he has been so good as to send to printed 
qoestioDS sent to him by them, and also Mr. Alan Stevenson's Rudi- 
mentary Treatise, 1860. In the first of these works, Mr. Thomas Ste- 
Tenson speaks (pp. 78, 79) of a " dipping light," and he appears to 
think it suitable for high light-houses, and in fogs, to direct the rays, 
ordinarily directed to the horizon, to points nearer at hand. He pro- 
poses that the apparatus should be hinged, and moveable under the 
control of the keepers. Mr. Alan Stephenson proposes (pp. 70, 124) that 
in very high light-houses the *' lenses should have a slight inclination 
OQtwards, so as to cause the most brilliant portion of the emergent 
beam to reach the visible horizon which is due to the height of the 
lantern." 

In page 126, Mr. Alan Stevenson says : ** In other cases where the 
whole horizon has to be illuminated, and great vertical divergence is 
at the same time desirable, a slight elevation of the burner, at the 
expense, no doubt, of a small portion of light, is sometimea resorted to, 
^d is found to produce with good effect the requisite depression of the 
emergent rays." 

The distance pi escribed by Fresnel for the burner of a first-order diop- 
tric light to be placed below the focus for parallel horizontal rays is 28w., 
^f l.I inch. In a first-order dioptric light, placed at a height of 185 feet, 
(Crirdleuess,) the dip due to that height being 15' 37", and the tangent 
^or the focal distance of that angle being 3.5m., the image of the hori- 
zon would be looked for and would be expected to appear at 28m. + 
3.5]ii = 81.5m., or 1.23 inch above the burner. 

The Astronomer Royal states that he found the image of the horizon 

i inch too high, or at I.6111. above the burner, and that he recommended 

*He lamp to be raised half the error or -^^ inch. The upper and lower 

Pi'isms appeared to be well adjusted to the erroneous position of the 

lamp, and the Astronomer Royal recommended, therefore, that the 

lamps should only be raised ^ inch, or one-half of its error. It woold 

probably affect the adjustment of the upper and lower prisms if the 

lamp was to be accurately placed. It would apfiear, therefore, tliat the 

burner at GirdleneiM was loiter even than FresneFs position by 0.25 

Inch, (one quarter of an inch,) and not higher, as it should liave been, 

by 0.13 of an inch. 

Xo conclusion, however, can be drawn from the exi>eriment6 as to 
whether or not the lamp at Girdleness was originally adjusted to the 
"^sible horizon, because the burner appears, from Mr. Stevenson's report, 
^ have been replaced without supervision. 

Conversations with Mr. Thomas Stevenson have left an impression on 
the minds of the Commissioners (but they may be mistaken) that in no 
illoQunating apparatns de&igmed btf him hat he ever intentionally ad- 
jiisted the lamp or apparatus to the height of the light above the water, 
or diaplaeed the position of the lamp, as prescribed by FresDel, viz., the 
^^irner to be 1.1 ineh below the foeos for parallel hotvumtaX rays, ia 
first-elaas dioptric lights. 

The CommiflBioiierB desire to be infonnM, first, what was the original 
position of the bonier a» regstrds the fiueiia of the Usna T^tettfiA. W va 
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each of the first-claM dioptric lights erected by Messrs. A., Thos., and '. 
Stevenson^ and by the late Mr. Stevensou in Scotland; and second, furth 
in detail) what course, if any, the Messrs. iStevenson adopt in adjustii 
the position of the lamp, with reference to the sai<l focus, to the heig 
of the light above the water, naming the lights in which this adjnstme 
has been made, and its amonnt in each case ; also, third, what couri 
if any, they adopt, if they make the above adjustments, in makiugt 
fui'tlier adjustments of the lowet' prisms, so that their said foci may o 
be in the metal burner when the lamp has been raised considerably 
consequence of the light being a considerable height above the wat 
and also naming the lights in which the adjustments have been m&d 
and also, fourth, what course they adopt in the above case in adjnsti 
the uppet* prisms, that their foci may not, when the lamp has been cous 
erably raised, be in a different section of the flame from that previoui 
selected by Fresnel, naming the -lights in which the adjustmeut 1 
been made; and also, fifth, whether in any case they have altered 1 
position of a lens or prism after the illuminating apparatus has b< 
erected at a light-house, and if so, in what cases and for what reasoi 
also, sixth, what precautions are taken when old burners are repla* 
by new burners to ensure the correct position of the flame being ac 
rately preserved. 

I am, &c. 



Northern Light-house Ovfice, 

Edinhurgh, December 10, 18© 

Sir : I am directed by the Commissioners of Northern Light-hoi 
to acknowledge the receipt of your letter of 1st current, transmiti 
various queries as to the practice of Messrs. Stevenson in regard to 
lamps prepared by them. Having laid this before the Commissiou 
they directed me to communicate it to Messrs. Stevenson, and I am i 
instructed to forward a copy for their answer. 

I am, sir, your most obedient servant, 

ALEX. CUNNINGHAM, 

Secretar 
The Secretary Royal Commission on Lights, &c. 



Edinburgh, December 7, 186 

Dear Sir : We have received the letter addressed to the Commiss 

ers by the Royal Commission on Light-houses, dated Ist December. 1 

and we have, as requested by you, to make the following re])lies to 

queries therein contained: 

1st Query. What was the original position of the burner as regi 
the focus of the lens referred to in each of the first-class dioptric \\{ 
erected by Messrs. A., T., and D. Stevenson, and by the late Mr. Stei 
son in Scotland f 

Answer. In all of the light-houses erected by Messrs. R. A. D. am 
Stevenson, the burner of first-class dioptric lights was originally pl« 
in the position shown in the engraved diagram, which is hung uj 
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the light-rooms for regulating the position of burner and size of 
flame. In thnt diagram the top of the burner is Ij^ inch below the 
plane of the focus. 

2d Query. Further in detail, what course, if any, the Messrs. Steven- 
son adopt in adjusting the jtosition of the lamp with reference to the 
said focus to the height of the light above the water, naming the 
lights in which the adjustment has been made, and ita amount in each 
case! 

Answer. Messrs. Stevenson have not made any adjustment of the 
bnrner of dioptric lights with reference to the height of the lights 
above the water. The highest of the dioptric lights in Scotland is 346 
feet, and it was not considered necessary in these cases to adopt any 
special adjustment. . But the necessity for such an adjustment when 
the elevation was great was recognized by Mr. Alan Stevenson, in Ids 
" Treatise on Light-houses," and was adopted by the late Mr. Robert 
Stevenson in the high catoptric lights, such as Barrahead, where the 
reflectors are dipped. 

3d and 4th Queries. What course, if any, they adopt, if they make 
the above adjustment, in making the further adjustments of the lower 
prisms, so that their said foci may not be iu the metal burner when the 
lamp has been raised considerably in consequence of the light being a 
considerable height above the water, naming the lights in which this 
adjustment has been made; and also, fourth, what course they adopt in 
the above case in adjusting the upper prisms, that their foci may not 
when the lamp has been considerably raised, be in a dift'ereut section of 
the flame from that previously selected by Fresnel, naming the lights in 
which the adjustment has been made? 

Answer. For the same reason, no special adjustment has been made 
of the upper or lower prisms. 

5th Query. Whether in any case they have altered the position of a 
lens or prism after the illuminating apparatus has been erectfd at a 
Hght-house, and if so, in what cases and for what reasons f 

Answer. No alteration has been made after the final adjustment of 
the light. 

6th Query. What precautions are taken, when old burners are repla- 
ced by new burners, to ensure the correct position of the flame being 
accurately preserved t 

Answer. The only precaution which is taken in renewing burners is 
the employment of careful workmen, and the inspection of the foreman 
of light-house repairs, whose duty it is to see that the position of the 
burner is conformable to the engraved diagram. 

^ further explanation, we have to state, that in all cases the appara- 
tus is carefully inspected and tested before it leaves the workshop; and 
that, before a new light is considered as finally adjusted in the light- 
J^ni and ready to be exhibited, observations are made upon it from 
the sea at various distances and in various azimuths, when any imper- 
fection that may be detected is rectified. 

We are, &c., 

D. & T. STEVENSON. 

A. Cunningham, Esq., 

Secretary Northern Lights Board, 
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LATER OBSERVATIONS ON THE MAGNETO-ELECTRIC LIGHT 

AND STEAM FOG-SIGNALS. 

Olwenratioiis Since the oral examination of Professor Holmes, I have Tinted bis 
gtooe. works at Northdeet. The electro-magnetic machine there is a smaller 

one than that used at the Sonth Foreland light-house, bnt the lamp is 
a great improvement on that previonsly employed. It appears to 
resemble in principle the lamp of M. Serin, which he exhibited to me 
at Oxford last July. It seems simple in construction, and certainly 
gave a beautifully steady light, without the necessity of any attention. 
The only fluctuations in the intensity of the light were probably <lne 
to the preseuce of iron, or some other imperfection in the carbons. By 
means of the refracting goniometer I made a prismatic analysis of the 
light, and determined the following points, which have some bearing od 
light-house illumination : 

1st. The light presents a continuous spectrum, that is, it inclndes 
rays of every refrangibility, and that throughout a range exceetling 
the range of bright suushine in England, l)Oth at the red or least refrau- 
gible and at the violet or most refrangible end. The character of the 
light closely resembles that of the suu, but with a larger projiortion of 
violet. 

2d. A thick sheet of Mr. Chance's re<l glass placed before the lamp 
was found to produce a beautiful red light. On analysis, this was fonnd 
to consist of a very large amount of red and orange rays, with a smaU 
quantity of green and blue. 

'M. Sheets of green and blue-green glass from Mr. Chance's works 
gave rise to green and blue-green lights. Cobalt blue glass produced 
a ]»urple light, with great reduction of the luminosity, and not so 
striking a modification of the color as to render it advisable to employ 
it as a means of distinction. Cobalt glass also has this serious disad- 
vantage for light-house purposes, that a bright light seen throngh it 
might be altered by a fog from purple to red. 

4th. Much violet light of high refrangibility is emitted from the car- 
bon points. As such light is known not to pass freely through glass, I 
particularly examined whether it formed so large a proportion of the 
rays as to render thick dioptric apparatus objectionable, and to incline 
the experimenter to turn his attention to apparatus arranged simply on 
the principle of reflection. I found, however, that the interposition of 
a piece of good plate glass, about an inch thick, produced little sensible 
diminution of the light thrown on a sheet of white paper held at vari- 
ous distances. By special contrivances with the prism, however, I was 
able to determine that this glass did make a difference on the extreme 
violet rays, but so slight that it may fairly be disregarded. The light 
seen at the distance of a mile on a clear night still exhibited a violet 
ray, of a refrangibility scarcely known in sun light, notwithstanding 
the al)Sorbent effect of the atmosphere on such rays. 

The magneto-electric light is perfectly continuoos, and not a rapid 
succession of sparka. 

Professor Holmes exhibited it also in one of the large reflectors that he 
proposes for revolving lights. These as yet are somewhat roughly made, 
and their reflecting surface is tin-foil and not silver; bat the elipse and 
parabola ai'e made with considerable approach to correctness, and the 
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apparatus wan ftilly capable of demoustrating practically that by this 
meaoH Mr. Holmes is able to bring all the rays emitted from the carbon 
points on io a space snbtending only a few degrees, and to cause very 
few rays to be sent to the sky, while the sea and the horizon are brilli- 
antly illimiinated. The whole apparatus revolving will cause the hori- 
zon to be illuminated in every azimuth by turns, and the light is not a 
waxing and waning one, but commences and terminates with a flash. 
There is another reflector, contrived so as to give a series of flashes dur- 
ing the period that the light remains in view, but the effect of this was 
not practically exhibited. 

The effect of the light shining in the focus of an ordinary silvered 
parabolic reflector was exhibited at night. The brilliancy of the illu- 
mination obtained at the distance of a mile was surprising, and the 
beam from the mirror was comprised within very small limits, not many 
paces. 

Professor Holmes exhibited his steam trumpets also, which he proposes Steam tmmpet. 
for use as fog-signals. My attentien was first attracted by the noise Fog-si^ate. 
when within a hotel more than a mile distant. It was subsequently 
found that the origin of the continuous sound had given rise to many 
conjectures among the inmates of the said hotel. At the works there 
are three of these instruments, the construction of which was explained, 
and which require but a small quantity of steam to produce the sound. 
A steam whistle, also on the same premises, requires a much larger quan- 
tity of force to work it, and produces less noise. The trumpets can be 
tuned at will, and so made as to produce whatcA'er note is found to be 
heard at the greatest distance. When one of them was blown in the 
direction of the Thames, and the steam suddenly turned oft*, a double 
reverberation was heard from the hills on the other side of the river. 

J. H. GLADSTONE. 



ELECTRIC LIGHT. 
fcrthkr remarks by the astronomer royal ox the adoffiox of 

the magneto-electric light. 

Royal Observatory, Greenwich, 

London, S. jE., Jpril 9, 1861. 
^Y Dear Sir: I have perused the evidence of Professor Holmes, 
S^^en to the Commissioners on January 2, and have been much interested 
^'tb it It proves beyoii<l doubt the practicability of the application 
oi tbe magueto-galyauic light to all the purposes of light-houses for 
Rumination of the distant horizon, for illumination of the near sea, 
^'^^l for the purposes of revolving lights. In regard to the last, I am 
surprised that any difliculty has presented itself. The galvanic light is 
*® Applicable to revolving lights as to fixed lights, requiring only pretty 
K®od mechanical workmanship in the rotatory parts. 

^ some of the optical explanations given in the evidence to which I 
*^lnde, there is a little inaccuracy. Thus, the rule given for the adjost- 
^®nt of the central lens in the answer to question 610 is erroneous; the 
P^ition of tbe inner surface as reflecting back the light being very un- 
important, while in reality all dej>ends upon its elevation with reference 
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to the elevation of the lamp. And the rnles for adjusting the prisms 
are not perfectly accurate. 

In fact, i found, by internal inspection of the South Foreland high 
light-house, and also by external comparison of the light of the high 
light-house with that of the low light-house, that the optical parts of 
the high light-house even now are ill adjusted, though probably in a 
better stat>e than before Professor Holmes examined them. 

I entirely agree with Professor Holmes in his strong condemnation of 
the selection of the Dnngeness light-house as a place for trial of the 
magneto-galvanic light. It is certainly the worst station for that pur- 
pose (except, perhaps, the Spurn) in the whole circumference of Britain 

I am, my dear sir, yours very truly, 

G. B. AIRY, 

Admiral W. A. B. Hamilton, &c. 



ELECTRIC LIGHT TO BE USED IN FRANCE. 

The following paragraph states that the French Government are about 
to use the electric light to some extent. 

The Commission have no time to inform themselves of the facts, but 
they reprint the paragraph in order that attention may be drawn to the 
subject : 

" The Minister of Marine has decided to establish eight electric lights 
on the coast of the department of the Seine Inferienre. These eight 
lights are to be placed at Cape de la Heve, Cape Antifer, Etretat, 
Fecamp, St. Valery-en-Caux, the point of Ailly, Dieppe, and Treport. 
The object of these lights is to maintain a communication with ships 
within sight of land, and to transmit the news rapidly to the interior. 
A contract was concluded at the Marine Office, at Havre, on Saturday 
last for the construction of these eight lights." 



CIRCULAR NO. IX. 

ROYAL COMMISSION ON LIGHT-HOUSES, &C. 

Questions for Scieniific Men, — No, 1. 

7, MiLLBANK Street, 

Westminster, S.W.y I860. . 
The Commissioners appointed by the Queen to inquire into the condi- 
tion and management of lights, buoys, and beacons, namely: Willia^^ 
Alexander Baillie Hamilton, Esq., Rear- Admiral, R. N. ; Alfred PhiUipP* 
Ryder, Esq., Captain, R. N. ; John Hall Gladstone, Esq. ; Duncan Du^" 
bar, Esq., Chairman of the London Local Marine Board ; and Samnel 
Robert Graves, Esq., Chairman of the Liverpool Local Marine Board; 
are anxious to obtain the opinions of scientitic men on certain points 
connected with their inquiry, and to publish the evidence in their report. 
They will be obliged if you will reply to such of the following questions 
as relate to subjects which you have specially studied. They request 
that your answers on this paper may be short, and if you desire to give 
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auy more extended explanation of your views, that yon will give it 
separately, in writing, or refer to any work which contains the infor- 
mation. 

I have the honor to be, yonr obedient servant, 

J.F.CAMPBELL, 

Secretary, 

OPTICS. 

Production of Light 

I. The evidence of, (here be kind enough to write your name, &c.) 
n. In light-houses and floating-lights which are ea«.v of acoesSy do you 
think that there is any method of producing light better thau burning 
oil to the best advantage f If so, describe in a few words the method 
to which you refer. 

Gas is used in some harbor lights. The magneto-electric light has 
been under trial for some time at the South Foreland, and several other 
inventions have been proposed. Send separately any detailed informa- 
tion which you may wish to give as to comparative cost, &c. 

III. Taking into consideration the difficulty of transport to light- 
houses and floating-lights in isolated and remote positions, and the 
clanger which results from an accidental extinction of such lights, do 
you think that the method you have referred to could safely be substi- 
tuted for oil in light-houses and floating lights so situated ? 

Utilization of Light, 

IV. Revolving Liyhts, t^^c. — Wliat optical arrangement do you consider 
best for showing to an observer placed on the horizon, or at any point 
within it, for short periods, recurring at intervals, the greatest possible 
quantity of the light produced by the combustion of a given quantity 
0^ oil, or by any other given method ? 

Metallic and other reflectors, polyzonal lenses, ground, and the same 
<5a8t, totally reflecting prisms, and combinations of these, are used, or 
^ave been suggested. 

^' Pixed Lights. — Wliat optical arrangement do you consider best for 
«Jowiijg continuously and simultaneously to observers on the horizon, 
^^d at any points within it, the greatest possible quantity of the light 
produced by the method to which you have referred ? 

-f- X)o you consider the methods which you have described applicable 
^^^ ting-lights, with or without modiflcations? 
^ ^^'V'ith modifications, describe them in a few words, or separately at 

^i« Please to send anv suggestions which you may wish to make 

^' *^he manufacture of reflectors, including materials and shape. 

* *X^he manufacture of glass. 

^' 'X'he manufacture of lenses and prisms. 

* 'Xhe placing of optical apparatus in light-houses, so as to use the 
^^^ produced to the best advantage, having due regard to the position 

"- elevation of the light. 

Color, 

^^XL Can you suggest auy means, other than the interposition ol 
^^^*^«d glass, for producing servicable colored lights? 





IX. Have the goodness to send separately any suggestion that yo 
may wish to make relative to— 

a. The manafactnre of colored glass. 

&. The placing of colored glass with refererence to the light. 
Colored chimneys, glass screens within the lens, the same ontsid 

colored panes in lanterns, and combinations of these plans, have bee 
tried or proposed. 

X. o. Which colors can, in your opinion, be seen at the greatest distanc 
in all weathers, and at the same time can be most easily distiuguishe 
from each other, and from white light T 

b. Is white light, or some colored light, in your opinion, most servic 
able in a fog? If the latter, what color? 

XI. Distance. — Do you know any method by which the distance fro 
a light may be determined, when sailing directly towards it, when yo 
can see it from the deck ? 

0. When the height of the light above the water is known. 
6. When the height in not known. 

MECHANICS. 

XII. Can you suggest any improvements in — 

a. The construction of light-houses in exposed or other situations t 
h. The construction of beacons in similar positions? 

XIII. Can you suggest any improvements in the constrnctien of lamps, 
revolving apparatus, or other mechanical appliances now used in light- 
houses and floating-lights ? 

FLOTATION. 

XIV. Floating Lights, — ^What, in your opinion, is the best form for the 
hull of a floating light? That is to say, a vessel intended to ride at 
anchor in all weathers, in exposed situations, in strong tides, and heavy 
seas, with the least possible movement, and the least possible strain on 
the moorings. 

Some light-vessels are longer, some shorter, some have more shear 
than others, some have bluff bows, others are sharper. Sometimes, owing 
to tide or current, they do not ride head to sea, and the movement is 
often excessive. It has been suggested to build them of a circular form^ 
to be moored by the centre of gravity. 

XV. a. Can you suggest any improvement in the present mode of moor- 
ing light- vessels? 

h. At what part of the vessel would you advise that the moorings 
should enter? 
In some cases the hawse-holes are at a considerable height above the 

water, in others close to the water line, and it has been suggested to 
place them under water. 

XVI. a. Buoyage. — ^Which of the forms now used or proposed for buoys 
do you think best for riding in all weathers, in exposed situations, in 
strong tides and heavy seas, with the least possible strain on the moor- 
ings, and so as to be conspicuous ; or can you suggest any improvement 
in the form of buoys, or the method of mooring them ? 

6, What description of buoy would yoxx recommend for sheltered 
situations ? 
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c Can yon suggest any serviceable method of rendering bnoys lumi- 
nous at uight f 

XVII. Buoyage system,, — Can you suggest any system generally appli- 
blefor bnoying coasts, harbors, rocks, shoals, and channels, so that, even 
in tbe absence of pilots, and -without the aid of a chart, vessels might 
be safely navigated ? If so, have the goodness to describe it, and to 
state whether it is applicable to buoys now in use. 



ACOUSTICS. 

XVIII. What description or pitch of sound is most capable of pene- 
trating j\ fog t What method do you consider best for producing such 
asonndf 

XIX. What description of fog-sigual would you recommend as the 
most serviceable ? 

Gongs, bells rung by machinery, and guns are used, as also reflectors 
and other contrivances for directing and condensing sound. Mechanical 
and steam whistles, &c., have been suggested. 

XX. What method do you think best for concentrating sound, or for 
throwing it in particular directions ? Do you think that any method 
would enable mariners to distinguish with sufficient certainty the direc- 
tion from which a sound proceeds ? 

XXI. At what altitude should fog-signals be placed, so as to be heard 
at the greatest possible distance T 

METEOROLOGY. 

XXII. What is the elevation at which it would be desirable that lights 
should generally be placed on the coasts of the United Kingdom, having 
regard to these facts, viz : the higher the light the greater the distance 
to which the rays will reach before they are intercepted by the horizon ; 
the lower the light the less likely it is to be obscured by clouds f 

XXIII. Supposing the telegraph to be extended to certain light-houses 
and light- vessels at salient points of the coast, what is the meteorologi- 
cal information which it would be most desirable to transmit to passing 
ships, and how and in what form could it be most readily received and 
communicated by light-keepers ? 

XXIV. TMe Signals. — ^What system would you recommend for general 
adoption, in connection with light-houses at the entrance of harbors, 
for indicating the state of the tide, by day and by night, to persons in 
the offing? 

Various systems are now in, use, including balls, flags, colored lights, 
illuminated figures moved by the tide, &c., and others have been sug- 
gested. 

XXV. a. Are you aware of, or can you suggest, any good system for 
identifying light-houses and floating-lights by day ? 

b. Can you suggest any improvement in the system now used for 
identify ing them by night f 
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CIBCULAR No. X. 

Questions for Scientific Men,, Manufacturers, ^c. — No. 2. 

Sir: I am directed to stat-e that the CommisaioDers would be great! 
obliged to you for auy replies that you may be disposed to give to th 
folloii^iug questions. 

I am, <&c., 

J. F. CAMPBELL, 

Secretary. 

I. Would it, in your opinion, be of advantage, in constructing dloptri 
and catadioptric illnminating apparatus for light-houses, if the mam 
facturer were in all cases informed on receiving an order — 

a, W^hat is the exact height above the sea at which it is intended t 
place the light f and, 

b. The precise horizontal arc intended to be illuminated? 

II. Is it, in your opinion, important to the efficiency of the apparatv 
that this information should be furnished to the manufacturer befo 
the lenses, prisms, &c., are made and ground, and before they are finaL 
adjusted in their metal frames, and before their ultimate position wi 
reference to the lamp is decided on f 

III. Would it be possible to prepare a table from which the angi 
requireil for constructing an apparatus to illuminate a given horizonfl 
arc, and to be placed at a given elevation, could be readily calculat 
by tlu* manufacturer from data furnished by the person giving t- 

onier f _ 

IV. An^ any such data (so far as you are informed) now furnished 

light-huu8e authorities to the makers of illuminating appard^tusf 

tf « « » # # 

CIRCLT.ARS NOS. IX AND X. 

ANSWERS TO SCIENTIFIC QUE8TIt)N6. 

I, Thomas Komney Robinson, D.D., Observatory, Armagh. 

II. In general, I consider oil the best. In particular cases 
intensity may be much increased by mixing a portion of oxygen wfi 
the air which supplies the Argand burner. If gas be used, its brilliant 
is inoreasetl by saturating it with the vapor of naphtha, or better, 
beumde. Lime light is nearly as troublesome and precarious as tr 
eleotrio, but has only ^ J^ of its intensity. I conceive these intense ligU 
slum Id only Ih^ used in case of fog or snow. In ordinary cases, a fir' 
class Freauel light is visible at any distance within view of a vess^ 
masthead. I have Imm^ii told that the Skerry vore light has been 8e= 
t^HUU lieu Nevis, about 1)0 miles. In 1851 I found a dioptric light 
IVutlaud Skerrit^ t-t^i times as intense as the catoptric on Dunnet Hef= 

III. Kxcept in the case of fog, I think oil the best. Then, as 
auxiliary, the magnettw^lectric light may be used, but its regular 
slnmld Ihs like that of Mr. Serrin, able to rekindle the light vfhm 
interruptetl. For,/lfa«Aw, the electric light is less objectionable than M 
coutiuuoUH exhibition^ 

IV, l^^rt-aiuly, Stevensiurs holophotal combination — a parabolic ni- 
\H>r, with a Fivsuers lens in front to catch the rays which woir 
tvscape the minH>r : especially, if instead of a triple or quadruple ec 
eeutric lamp, a smaller llume of more intensity were used. 
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V. I know of none better than FiemeFs cjlindric arranipnent with 
oU. ^ the electiic light be lued. as its small size will not all»w saJSk' 
cient diYergence, the lenses moat be speeially figured. 

YI. For floating lights. I suppose the simplest arrangements are the befft- 
YXL a. The present proeess is a Terr mde one. and giT^s an antra* 
surface. Perhaps, if a moald were fisnr«d earefnlly. areorate «p^«ixla 
could be formed on it by electroplating. 

h. I have no suggestion on this, exeept that the tran^pareoej of th« 
glass should be mmmthI before it is wroagfat into l^rndws «fr iftiauk^ and 
its power of resisting sea air. Sooi'^ kia«l» Ijeeome rapidly tamuhs^d. 
VIU. None that are available for thi^ purpo*^. 

IX. a. I wish to suggest that it l» important to aAeertain the efaarMiMr 
of the light transmitted by <otk>r^i :£{aM«». f«>>r the vp^rtra ar«^ retj 
different when the eye sees nearly the «ame tmi : and ih^t aFM««piCMiQ: by 
the atmosphere may also b^ diifrrent. 

h. As few as posHbli^ pwees o^T jrfa**' *honJ!d l^ tn.t^T|w«d ^j^fsr^en itfcge 
light and air. Light » bw-ir at every ^Mxrlaee ^j^ rH£<^<itM«j.. an^ aPMriV^j*^ 
by every inch of thielEiiKS)^ Th.rttt :si<?:ie* of tfcat f#^*t if rfi.? 2iai«t Trill 
intercept 0.19 of this minAtnt lix^nL 

X. a. Undoubtedly red : *«iw»4itg *o acy *r^^*rr.^f^i^.*:. aufr Mi£j%r *^jw 
can be pereeived a few iEf>* <rf . *rn-AiS rtd awtdrtflL i* 'nhiifi. wtfOBkOiLa^ v* 
Redetermined. 

i. I would preCtr wlfae: iht i^ wfZI a?jww^r -^.w-jftji* nty*: aA-'j 
coloring medium ^riE alM^tiribt^ 4imh>^ -^^ isi^ Tt««^Ql 

XL s. If stars aie Ti«"*.-it- *a»»- •fii+suitow: Wiw*«l <mw- i**air Tiat iittuirtft; 
*iid the light, takes wriL i5»»- tenaan aoD^ liie Tcau*^. TJll ;ci »'^ ii*^ li^:^ V 
^titade. I know KAne <f!&Hir ai^ib'ja<V>: ztl a «»»ai '^^y- cxji»it» I'jni^&^^eAiwr 
Smyth's reroHins: fltabd (iHBi«)f ioiV' T»*t- 

i. If the inton«2»» wf Ti»»: nj^ W kmnri^ aa«c ioj*^ 4 J*!TaAJrt>^ rtu.- lie 
distances at tbe taane 4^ litt- iw* KAi^tfS^-uiMeutk^ att^ *iMiZy ft»uu<L. TSU- 
Intensities eooSd W ibtakKumc "in" a «i.'u:ji»: ^iii*<iM«w:^t*ir. :h w-^c^*- <€ -dari: 
Rlaw elided bttfiGfiPf a «irL liinnir^ wiu»-l; y^m jrwik i.:^.! riu<ir Ji^it -dji^ 
^ppeara. 

XIL «. I sfaHiIId yrrfHT Trusifac «tirvKnvj»* t^ jjvt- >tft y>*«ttL n<i» jpv4r 
Passage to tkf waT.«f; |iifciin/»jd. nui j5aJvMJLiii*jC:: MAitt wu^wt tjiu«f»r ifc a 
P'i^ailingset4tf'«taL «ninnjr*«T ix ri*:: cjj*>»'rtii«u. 

XIT. GesKfaSy ¥q»vkkjiix.. 1 ♦«u(»tuC yn*S*^ « v#jtiwt^ -rtnijc. tAaar^* ivrwarc, 
*>*d with wave iiiwii- Inn m* iltft it li**' !Bui^f i*^ v<niB:l»i<^ ^mx^^h^yt. \x 
''^eteacc to «ea- A oirr.iiiw! v^ji*!^ wuiild. J riiai:.. pm^i <rr.«>i«rtjrt\)y- 
^t the praeaytk- ^ffmiKiriiijc:. «i- -clrtrt ulif *<.t.ifcii: vi. rijt uiot^riitge «*Ui>ukl 
P*fla as near tftK- -OHinipe «^jppBvhy wt ywmiVj/^r . Mb*nti« ^tMid. 

XVL c Sear a ImrUv. l»tn»>> m»^ut W- j«v*'i<l»jd virA: j)«fl«3<.it<»f> -tff 

^ tlaak xicK 4ifnild i*^ diru^ •»*'v»fin, tiiii*^ iff. 

^IX. A wiii«snk--: Jt*^ }»ivn. i^' »**- s«- tti*i*xH cotui a^e )n#b»»il»l»r If ahl Teiui^ <<rf 
^"* **»ii mndf* i^y xii»- wiuf and t>t^. Tiit:^ n/r:* ftu*d u« Ur js*iu«^l!y 

""^^ Ws- ikr » nin kut* v l 
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XX. A large speaking trumpet intensifies the sound, but confines it 
to a limited divergence. It has been tried with guns, and would un- 
doubtedly act well with a steam whistle. But it could only be of use 
on a single line of approach. 

XXI. As near the sea level as possible. 

XXII. Judging from my limited experience, I should say not less 
than 100 feet nor more than 500. 

XXIII. Mr. Wheatstone has recently invented a form of telegraph 
which can easily be worked and read by the keepers. The information 
most desirable is, the direction^ force, and place of a gale, as also whether 
its strength is spreading north or south, &c. These could be shown by 
the flags of Marryat's signals, and fresh signals shown as each despatch 
was read. 

XXIV. The announcement by the same code of signals of the actual 
depth of water for each half hour. Any person who cannot read such 

ijgnals ought not to command a vessel. 

Circular No. II. 

February 22, 1860. 

I. So much so, that till I read this question, I never contemplated 
the possibility of such apparatus being constructed without these data. 

II. Decidedly so. The height of the station may exercise an important 
influence on the figure, not only of the reflecting prisms, but even of the 
lenses. At 200 feet height, the dip of the horizon is 14 minutes, which 
could not be neglected. The horizontal arc is intimately connected 
with the intensity of the light, assuming that some holophotal arrange- 
ment is used. 

III. Such tables must be of double entry, with height and refractive 
index as arguments. They could be made. But I think it would be far 
better for light-house authorities to employ some competent mathema- 
tician to compute in each instance. The pieces of glass should be first 
cast, and the indices determined. 

IV. I do not know. The only place where I have seen such computa- 
tions is in Alan Stevenson's work on Skerry vore. 



I. James P. Joule, L.L.D., F.R.S. 

II. I do not. I think gas apparatus much more liable to accidental 
derangnient. I have strong objections to the use of the electric light, 
for, whotlu^r obtained by the use of a voltaic battery or a magneto- 
electric machine, it is liable to derangement, and the intensity of illu- 
minatiou vari«»s perpetually and to a considerable amount. The oxyhy- 
dix>g«m lime light is, I iH'lieve, less objectionable on these grounds than 
the electric, but I couhl not recommend it in preference to oil. 

III. Puraftlne oil might be used in light-houses easy of access. But aa 
it is almost as combustible as camphine, I do not think it would be safe 
to use it in light-houses in remote positions. 

XI. Two lights might bo employed, as suggested by Mr. Fryer. The 
one being placed at a certain known elevation above the other, the 
mariner could readily find the dist-auce by the use of a sextant or other 
means for ascertaining the angle subtended by the lights. 

ZIV. I think Mr. A. Fryer's suggestion is a good one. 
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A paper wa» nmd hf Mr. A£finHi Fij«r. «aiitfeii -asjg^iMCiMfw fw- a 

taiictsH of Light hoiM..' 

^'' Autboatica agnee tius <iciiEBafy i&iifctiji;$-Iij$kts» af«- sucHnaun. ft^nsig: 
liable to be dixftni firaot tb^tr nnwrtnii^i ~ zbttj adr«- aIcM> &it«riKn]fiitjr 

*"*" As the Tiolcst aetMa «*lf vtui aoii 'ir-ATit* «ml a •moim&^irikhii^ ^azlfaKft- 
is the chief caaae «f ■t&MhikdL is ii» ^p^^mttt tM- <t>oi*iEn&iii a T i mmtl ^e^i- 
senting little saz£K« tHgiweii &» i:h«Hr nTfl^«*QK*^. Tbi^ S»r3L pgt^ m ii ti t 
aomeivhat racsiUe* a b.?iir>»aKirt^. joi £ imft imkCrMuI nbf«?«l. im> TTc^nxon 
iron, tbe ' stc^ ' ^"^i^si^ 4iEr!uiiQZL:M«£ ':yf niut Iixc3SH:f4*'<n. xoffi Iajia^T!!. -uiA 
tlie *' bulb * coscaciuiiq^ difc- >£»- ^~-r^*r ;hotvrnxb«iUt4> aoffi «c*»c<t«-r44tiL Tfut 
form of the steK. a» *Ii^':T-j ^lm^mt. .ui«l a: n^- ujiia '▼ink i^ Ixir-ffiHiiit 
is only €»f soJKieiKiKt ^rifOLi 7* Mtun h l;ii^6^i: :kn#£ 'hit \ti*Lr 'it ■&. muio. 
easily. The k&£t&. 4aa.>f. luuc 'Kipuupii -vktxjti ikrj ^nniiLix tKiru^ai 
limits by loeal oaartotk^runjiiiHu T!ik- t-m^^**;; ;vi5C»?Htn it**! j. la**^ 'C.iucragit 
and model vaift-iwrt- ix-uir"*:^ hoit •▼■mi^ij-It* i*irt julx, "▼ >-':ii.r'£«> h«ia^ 
expoiaed. the iiM/ty-^joLzz^ -HLMxiKirr^L A ■»'j:«* ikox^.. "lik •:.t&'.K irtf T^iiwa. 
inras to retard and i^tish iii«ti-!lhrai«i. %.\»t •^-'^CTa'sL. lUkCHO. ▼-m- i.:nL««'.fLK«£. 
to tbe widest pars •wT tj* - lal-;- Tin* tj«*.Hmj*r^ vif ^r:-i;f i v-'h.tt Smc 
beloiv the sai£Kit •ttf' I3it- -vsSi^ -v^m^ ^iii'-v-x >i W tniar ^ncmt: l^sOfr 
light conid be pMfiM^w^tc di'in liU*^ -♦n«ii-. "wii-f?^ -^ i_i*?«'.itiii»it -rii*!!. ^a* 

fire antl'lii^iais!^ sue Ib:;:;ik ic m- laxKJjt**- i<f «i1l^>'v '■n'.x te Wn^ 'CtsSsk^ 
from the ■wwa \m\L ' apt teC^KUiK?^ n^*^ '»^ ^ 5te7iC7>ii^ %,Ti:jtfr ittusua^ 
tion eoold be SMn::»iC i*; c.:T3ii:ii£ "Lih- k;^^ixl UtTirt T-tft-r.'acTi i;g ^ia£rjt^ 

- Modeiatft ows. ia^kCii*^;*!^ tmriijr «rMfrui«>- iajC t.ik x:3*«*^ *iirT*sa«L as 
^whieh the ii^^ » «xiiiH:>»L. u?*: i^ lODKlf igtr^mrj^cvft^ 

''It i* p wi ymg 1* wiuisrutn lA^an-iiimt*^. a 4i^ 'ji**^ TFiu*rt z. i» 
important thai aiacmisfr «ii«inLiC -tMLuubV: 'Oku; t!fM<«£;««!ff. «» 6%tuiu^ ^JpBa^■ 
The lov<s- Jigia ciiMauc T#t >tfi:vi»«»c jl tjh: «uim: ••h^v-m! »; ^ ^t.«l Cmtj^uvc. 
say fifty Cms. jriuc v^ mnfctirfnir '^im: ^jfjA^^ai* CMiuiiJtM: uf IjIk- 'fj p fit 
apart. *^t*>** - M^^exvcjaagyaij ▼'in. "Ok ■^;'^ mt 4iM.*.uncvct,^ ip-r.i. ^ wt-uUkirL. 
the distanee cm. W v; iiut^r a^^vrriiiiiHfC. 

-- If Mr. ttari^irr ♦ ic-i»>#i«r:ii»L lur uji#i»riijjc * «»f-rjfit v^ iivuwui--^ -i:^ais» 
along ihfr F.^.^'rwi aiic ihik'T ••iiuuii*tit *siii»UiC t#t i»<i\*ycvL. n it >e\^f#uiM: 
to unite liitmk imj. ^a^^^j- irii*:r mul v ni lu*^ tiinet i^ tueaiue \€ ^ wuv- 

eitikcr ni^Kiiiing. "SiMr i4^ii>-iii*iM»^ u; v^MKne il CmRjK>m« ciiO. uc tnttuumk' 
nieatcid t* hesa unarfctft^ viziiuu: ociiiiv. 

of the iurmer "•rat '.?wiMiu»;ntt»i^. wiiij*: xiia? «f n«: jative v^4^rt ^«ri' 



A difiiiifsciuL Iff •imuti^ «ii\»ujC ut luirf^ m at *>4. iiituca^: 'Oje 

bells for r-^'^Ttg ^oujife. iruup- iuf ii^v-«>uivc. jauc cttUiJUL iuf iij^ir^UKtumst^ 
XYIT- <^rtfliaadiT »uuu: :ft ^asti» mtv^*: utje^i^-ifiav?? luarAi. 4»u: i: i^ifiuc 
be ill ail ■lili In dtotanuiiMr iimt imm: ^nAry'UUvL it «::ai^L iiufuu<<>r uv iu^smmbw- 
logical iiiwin Bii JuacM: iti: :im: puryumt 
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I. C. Piazzi Smyth, Astronomer Royal for Scotland. 

II. No. There are a few situations where peculiar facilities exist for 
burning gas, and that will be cheaper and more easily tended than oil, 
as long as everything goes right; but if something goes "wrong, the 
immediate rectification may not be within the power of the light-keeper, 
in the same complete manner that is the case with an oil lamp. 

IV. Stevenson's holophotal arrangement or combination of lenses, 
and totally reflecting prisms ; to be made of clear glass, ground and 
polished. 

V. FresneVs annular lenses and annular totally-reflecting prisms, 
made of clear glass, truly ground, and well polished. 

VI. Without modifications, beyond suiting the dze of the apparatus 
to the size and stability of the floating vessel; remembering, also, that 
th^s answer refers only to the optical arrangements, and not to the 
mechanical means of producing rotation which must be employed in 
No. 4. 

VII. b. c. Alluded to already under IV and V. All pains should be 
taken to choose clear transparent glass, without the too usual tendency 
to green or purple, when looked at edgeways ; and all the means of the 
optician should be employed to grind and polish true surfaces. In spe- 
cial circumstances, achromatidtyj by employment of tw^o kinds of glass, 
may be studied with advantage. 

d. The height of the centre of the light to be regulated above the 
centre of the lens according to the distance at which the light is wished 
to be best seen and the height of the light-house. The adjustment once 
made, should never be altered. 

VIII. No. 

IX. b. Colored chimney objectionable on account of the greater brit- 
tleness of colored glass, and the difficulty of getting two chimneys of 
perfectly equal depth of color, or one chimney perfectly equal all around. 

X. a. Read Dr. George Wilson on color-blindness. 

6. White used intermittently. The fog already reduces the intensity 
of the light, and if to that you add the obstruction of colored glass, 
you will lose great penetrating power. 

XI. a. Yes. 
h. Yes. 

XII. a. This question appears too general, for the Commissioners do 
not mention what light-house as built, or what project of a light-house, 
they regard as the most advanced model to be improved on, if possible ; 
or what is the character of exposure to which the building is to be 
adapted. 

XIII. Consult Mr. Babbage, F. R. S., at whose house I have seen some 
very admirable plans. 

XIV. Referring only to angular motions, which I have made a sub- 
ject of instrumental observation in several vessels, I would say, by all 
means make the breadth equal to the length, and let these be as large 
as possible, this being the most certain, if not the only, plan of moder- 
ating angular disturbances of the light-vessel in shallow seas. 

XVIII. A high note is generally preferable ; but inasmuch as there is 
note-deafness, similar with color-blindness, no one note should be trusted 
to entirely. On the contrary, there should be a long varying sound, as 
in horn-blowing, beginning at the liighest note, and ending at the lowest 
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note, in fall volume, and then terminating abrubtly; next, a com- 
mencement at the low note> and gradually ending with the high onei 
also fiiiifihed abrnbtly. Guns are not heard to their full intensity, be- 
cause, as with the electric spark appreciated by the eye, a certain time 
is required to produce full excitation of the sentient nerves. Hence, at 
tlie Bellrock, R. Stevenson found horns a better fog-signal than guns. 

XXIII. The first employment, as being the most certain to be trust- 
"worthy and useful, of telegraphic communication to light-houses, should 
"be to give tiwic-signals to outward-bound vessels. (See report to British 
Association, by Sir E. Belcher, R. N., in 1856.) 

XXV. b. Consult Mr. Babbage on his excellent system, especially as 
tbe notation he employs is at once applicable, mutatis mutundiSj to solv- 
ing the iireceding question, or XXV a. 



I. THK EVIDKXCE OF M. FARADAY, ROYAL INSTITUTION, 21 ALBEMARLE 

STREET, W. 

Royal Institution, Feh^uary 25, 1860. 

In 1836 I was appointed "Scieutific adviser to the Corporation of the 
Trinity House in experiments on lights." Since then a large part of 
my attention has been given to light-houses in respect of their ventila- 
tion, their lightning conductors and arrangements, the impurity and 
cure of waters, the provision of domestic water, the examination of 
optical apparatus, &c., the results of which may be seen in various 
reports to the Trinity House. A very large part also of my considera- 
tion has been given to the numerous propositions of all kinds which 
have been and are presented continually to the corporation. Few of 
these present any reasonable prospect of practical and useful applica- 
tion, and I have been obliged to use my judgment chiefly in checking 
imperfect and unsafe propositions, rather than in forwarding any which 
could be advanced to a practical result. Hence, I cannot give simple 
answers to the queries beneath, and, therefore, think it better to refer, 
when there is occasion for it, to my carefully considered communications 
to the Trinity House. The Royal Commission may not think it neces- 
sary to refer to any, or, at all events, to many of these papers; but, as 
an illustration of my position and duty, I will refer, in the first instance, 
to a letter of inquiries, &c., of the date 8th February, 1860, relating to 
Prosser's lime light. 

II. Not as yet. 

Gurney oxyoil lamp. — Reports, 15th February, 1837; 15th January, 
1838; 14th June, 1838; 29th October, 1838; 12th August, 1839. Great 
exertions wore made to perfect this lamp, but its application failed. 

Mtz-Maurice lime light. — 2l8t July and 20th August, 1858. 

Prosser's Urns light. — Letter and inquiries, 8th February, 1860. (See 
the return to requisition, at the end.) 

Watsan^s voltaic light. — Report, 15th August, 1854. 

fFay's mercurial electric lump. — ^27th June, 1859. 

Holmet^B magneto-electnc lii/ht.— Bis letter, 28th April, 1857; my com- 
ments, Ist May, 1857 ; my report, 29th April, 1859, and also 20th Feb- 
uary, 1860. 
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Pyrotechnic mixtureHy and the ' assodaUon of steam with the lamp, have 
been proposed; to the reports on which I do not refer. 

lY. The best at present are the refracting and reflecting apparatus 
now in use. 

V. The best at present are the arrangements now in use. 

VII. 6. c. Moulded glass, 16th January, 1860. 

VIIL.No. 

IX. 6. Propositions as to reddening the light, 12th July, 1837 ; 17th March, 
1843; 26th December, 1845; 14th October, 1859. 

X. a. Red from white. 

h. White light is more serviceable and peneti'ating whilst white, than 
if reduced by the intervention of colored media. 

XI. a. b. Approximations may be obtained occasionally, but they will 
be uncertain, because of the darkness, the unknown haziness of the 
atmosphere, and the refraction. 

XIII. Such improvements in ventilation, or in other points, as have 
occurred to me have been already introduced. 
XVI. c. Messrs. Brown^s ignited platinum wire, 17th December, 1847. 
XVIII, XIX, XX. Parabolic reflector, 16th August, 1848. 
Whistle reflector, 24th March, 1853. 
Whistle reflector, 22d September, 1853. 
Electro-magnetic arrangement, 6th and 16th October, 1857. 
Boulogne fog-hell and reflector, 24th October, 1859. 
Start Point reflector, ^x., 2l8t November, 1859. 

XXI. Depends on the locality. 

XXII. I think each locality requires special consideration. 



Circular No. II. 

March, 21, 1860. 

I. I presume that in Great Britain, as abroad, there is always a com- 
petent authority, who considers and decides the circumstances of every 
particular light-house, and gives instructions to the competing manu- 
facturers. I think a manufacturer should not, on his own judgment, 
interfere with the judgment of such an authority. He may know the 
height of the lantern above the sea, but ought not to vary his angles 
for any variation in that respect. The variation of the angles of the 
glass is rarely, if ever, the kind of change required. The authorities are 
conscious of the need of making the beam dip, if necessary, and always 
have the power of directing it^ In respect of the horizontal arc, also, 
the authorities always, I believe, give the number of degrees, and the 
manufacturer should not use his judgment in the matter. 

II. The manufacturer does not need this information to guid« him in 
the grinding and fitting of his lenses, prisms, &c. He should receive a 
specification for an apparatus of well-known construction, to perform a 
certain well-known optical duty; and if, when it is examined, it does 
not perform that duty, it should be rejected. 

IH. There is not the slightest occasion for a table relating to the 
horizontal arc. The instruction is, in any case, for a certain number of 
degrees, with frames, bars, &c., in certain places, and the work simply 
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has to be done. As to devatiorij the depression of the ray necessary on 
that account is in the power of the authorities, being onlered especially, 
or governed by adjustment of the lamp, and it should not be interfered 
'with by the manufacturer. 

IV. I have no duty in this respect, but only that of examination; 
nevertheless, as far as I know by the results, the specification and 
iustructions given by the authorities are sufficient for the purpose. 
Perfect numerical exactness in the angles cannot properly be directed 
or required; for the maker has, rightly, a power of improvement over 
his glass, and if his glass vary, the angle must vary also. The specifi- 
cation should tell everything that is necessary for the full information 
of the makers. The makers have their work subjected to a very close 
optical scrutiny ; and it is probable that any attempt to refine further 
in their department might lead to the removal of responsibility from 
the parties who ought to bear it. 



Betum to requisition y dated 2l8t March, 1860, sent by desire of the Elder 
Brethren of the. Trinity House, at the request of the Commissioners, after 
perusing Professor Faraday's evidence. 

Royal Institution, February 8, 1860. 
Slr: In reply to your letter of the Ist instant, I have drawn up a set 
of inquiries which, in my opinion, it would be necessary to make, and 
have answered, before any proposal to introduce the lime-light into a 
light-house could be considered. These I beg to summit to the consid- 
eration of the Deputy Master and Elder Brethren. As far as I am con- 
cerned, such preliminary inquiries and answers would be required in 
every Uke case. 

I am, &c,, 

M. FAEADAY. 
P. H. Berthon, Esq., &c. 

Inquiries, &c. 

1. The Trinity House cannot undertake to consider a mere proposi- 
tion, or an imperfect arrangement, but only such subjects as are pre- 
sented to them in a practical state. 

2. The Trinity House cannot undertake to work out or perfect the 
application of a proposition, though it may feel justified in undertaking 
to test a perfected arrangement, upon good reasons and data being sub- 
mitted to it. 

3. In order to enable the Trinity House to judge whether a proposi- 
tion made to them by parties, not practically experienced in the ser- 
vice of light-houses, is well founded and has l)een thoroughly consid- 
ered, it is desirable that certain questions should be answered, not from 
expectaticm only, but upon principle and from experience. These, in 
the present ease, may be founded upon the requisities for a first-order 
fixed light, and may be as follows: 

4. What is the quantity of light proposed to be supplied, expressed 
either in relation to a central Fresuel lamp of four wicks, or to an 
oidinaiy Argand burner, such as is used in a reflector? 
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5. The number of jets of gas required to ignit^ the limet 

6. The quantity of oxygen required for twelve hours T 

7. The current price of the oxygen, i. e., the cost of materials, wages, 
repairs, and any other current expense! 

8. The manner of storing the oxygen ? 

9. The nature of the gas fuel; the quantity required in twelve hours? 

10. How is the gas fuel to be obtained! How is it to be stored? 

11. What is its current price for twelve hours, including material, 
wages, repairs, and other current expenses? 

12. What is the shape and size of the lime or focal light? How often 
will it require renewal ? How or where is it to be obtained ? And what 
will be its current cost? 

13. What degree of steadiness will the light possess ? Is it note as 
steady as a well-burning lamp; or is it unsteady like a lamp in a 
draught ; or does it sink and rise at intervals? 

14. Will the attention of the keeper be of necessity perpetual? If 
not, for what intervals has the light been left, as yet, without falling 
off in character ? 

15. What is the vertical height and horizontal width of the most in- 
tense part of the luminous object; and what the height of the part 
whi(;h may be called generally intensely luminous? 

16. What number of persons would it be necessary to employ upon 
'the spot in relation to the light-houses, and what would be their occu- 
pations ? 

17. What buildings or outhouses for retorts, gasometers, &c., and 
what habitations, besides those now belonging to a first-order light- 
house, would be required? 

18. Axe the means of obtaining the light considered as applicable 
only in favorable situations, or in all ordinary situations ? In the latter 
case, let the reply have relation to such a light-house as that at Dunge- 
ness or Flamborough Head. 

19. Are there any exceptional cases where the light could not be 
applied with advantage, as the Needles, Eddystoue, Bishops, Longships, 
Plymouth Breakwater, Casquets, Longstone, Bell Rock, Skerry vore, 
Stack, Smalls, Tuskar, and others ? If so, are they supposed to be few 
or numerous? 

20. Will the service of the lime light make it dependent upon the 
neighborhood of a town ; or, if not so dependent, what kind of annual 
supplies, or supplies at considerable intervals, will probably be required? 

21. What will be the probable outfit of the apparatus, with the build- 
ings necessary for it, and for the accommodation of the extra staff 
required ? 

22. What will be the nature of the necessary repairs? 

23. What will be the whole cuirent expense of the application of the 
lime-light, including royalty, &c.? 

The Trinity House cannot authorize any chance of interference with 
the certainty of light-house action^ by the introduction of any uncertain 
or unproved arrangements tending to disturb the actual service of the 
light. It therefore requires full proof of the fitness of any proposed 
arrangement he/ore considering its introduction into a light-house. 

Any failure in such preliminary proof, or any serious departure in the 
results from the answers given to the questions 4, 5, 6, 7, 9, 10, 11, 12, 
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13, 14y 16, 17, 18, 20, 23, which can be as well obtained out of a light- 
liouse as in it, will be considered as showing that the proposed applica- 
tion has not been sufficiently matured, and if not removed by further 
investigation and proof, will lead to the conclusion that the method is 
not applicable to the service of light-houses. 

M. FARADAY. 



June 24, 1860. 

I. Sir J. F. W. Herschel, Bart., of Collingwood, Hawkhurst, Kent. 

II. I am disposed to believe that, as a mode of producing an intense 
light, the simple combustion of oil (not previously reduced to gas by 
destructive distillation apart) is superseded by many forms of illumi- 
nation practicable with ready access to those resources which can 
he commanded by money and science duly conjoined. Among others, 
the electric light, the lime light, (with the recently improved mode 
of keeping up a steady supply of the lime cylinder,) the combination 
of zinc, sulphur, or even phosphorus in oxygen, &c. The electric 
and the lime light appear to me, however, so far as my own knowledge 
and experience extend, the most practicable. 

m. In remote and isolated positions, I should be disposed to adopt 
only such means of illumination as could be most securely relied on for 
continuous practical working, and in which difficult and delicate manip- 
ulations should not be required. Under almost any circumstances, I 
should think it well to be provided with the means of readily substitu- 
ting an oil illumination for any recondite form of light which might be 
liable suddenly to get out of order. I am of opinion, that when the 
electric or lime light shall have become thoroughly reduced to practice, 
in easily accessible situations, their use may be gradually extended to 
more remote ones, but not at once. 

rV. A recent discovery of Professor Liebig has supplied a mode of 
silvering (with a coating of perfectly pure silver, reflectiug nearly 91 
per cent, of the incident lights) glass surfaces of any figure or magni- 
tude. A paraboloidal reflector of glass, worked by FoncauWa process, 
if necessary, to q> perfectly true paraboloidal form, and so silvered, would, 
I apprehend, be very likely to supersede the polyzonal lenses, &c., referred 
to as a means of throwing out the collected light of a central burner 
to a great distance. To give such a reflector its full effect, however, a 
very small and exceedingly intense central light would be almost indis- 
pensable, and for this purpose the electric atrllar lights or the lime 
cylinder would be especially useful. Such a reflector must be made (or 
more than one) to revolve around the central light and sweep the horizon. 

V. The object proposed being to illuminate with all the available 
hght of the lamp the whole sea surface extending to the visible horizon 
from a certain moderate distance from the foot of the light tower, and 
that continuously and simultaneously. The first plan I have to propose is 
by the use of a reflector or reflectors of peculiar ccmstruction, as follows : 

1st. When not more than 180° of the circumference of the horizon requires 
to he illuminated. From the known mean temperature of the station 
during the night hours, and from the barometric pressure, correspond- 

*By Steinheirs experiments. See, also, Jamin, Ann, de Chem.^ ziz, 305. 
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ing to the height above ^he sea of the light, calculate the mean amoaTit 
of the dip of the actually visible sea horizon, (which is less than tlie 
geometrical dip by the mean amount of the terrestrial refraction due -to 
that height and horizontal distance, ) and let the angle so compate<i, 
diminished by the angle subtended at the light by the height of ttie 
deck of the largest ship placed on the verge of the visible horizon, be 
denoted bj'^ d. Since mirage or cases of extraordinary refraction are 
extremely unlikely to occur at night, this may be taken as the depres- 
sion below the geometrical horizon of the highest ray which the reflect- 
ing apparatus ought to send forth. That of the lowest may be computed 
from the height of the light and the given distance from the light-tower 
foot to the nearer limit of the area requiring reflected illumination, 
considering the sea surface as a plaue, and neglecting refraction. 

» » « » » « « 

VII. a. See reply to query 4. Liebig'a process for silvering is given 

in the Annalen dee Clwmie und Pliarmaciey xcviii, p. 132 ; Foucault^s 
process of giving a parabolic figure in the " Notices of the Astronomical 1 
Society," vol. xix, p. 284. [ 

VIII. Colored glass acts hy the destruction of a large percentage of tbe 
total incident white light. It is, therefore, a highly objectionable thing 
per scj but I am not prepared to propound any naturally coloi*ed fla.x»e 
as capable of yielding a very intense light. It is very possible that, l^y 
substituting s^ cylinder of stroutia for lime, or impregnating the \CiCKi» 
with stroutia, a very lumiuous red might be produced, but I have ^*<^ 
experiments ou a large scale to cite. Chloride of copper might giv^ * 
green tinge, but would require constant renewal. 

IX. b. The colors of most transparent media deepen by heat, and as t> ^® 
chimney is intensely heated, I should fear that a chimney of colorr^-®"^ 
glass would destroy an unduly large percentage of light, and a varia^^^^® 
one, depending on the temperature of the chimney at the moment. 

X. a. In all weathers (meaning, of course, in hazy weather) the pur^^^®^ 
white is most likely to penetrate farthest, not by reason of its color. 1^^^^ 
its imtensity. Red is best distinguished as a color from white, but ^ 
should rather be a luminous orange red, as transmitted throng 
a not strongly colored brown glass, or the very lumiuous red, com 
nicated by oxide of silver (? gold) to glasses, such as the more brilli 
ancient church-window ROSE-red. Blue glasses colored with cob 
transmit a very complex light, and are to be especially avoided. V\Z. 
red and pale green give a good contrast, but there is a chance of col 
blind persons not perceiving it. 

&. In fog^ white by all means, i. e., the unintercepted total light, 
whatever color, the most intense the lamp can give. No sacrifice 
light by any sort of obstruction or interception can be tolerated in f( 
A fog is sometimes red or yellow, but it would be absurd, therefore 
use a red or yellow glass to color the light in agreement with the f( 
These could only act by destroying the green and blue rays, which 
fog would do without their help. 

XVIII, XIX. Every one has remarked the great distance to whicP 
steam railway whistle may be heard, but it would be worth trial wIT 
would be the effect of a battery of such whistles, blown by high-press 
steam, or by a combination of 3, or several sets of 3, pitched exactl 
harmonic intervals, (key note, 3d, 5th, and octave,) but all of a very 
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pitch, and with a rattUj analogous to the pea in a common whistle, which 
intensifies the action on the antlitory nerve, as a quick sparkling glitter 
does to the optic nerve, or as the interrupted shock of the medico- 
gaivanic apparatus to the nerves of feeling. 

XX. 1 know of none other than concave reflectors, large and of close 
textured material, or funnel-shaped apertures. 

K. B. I have not a doubt that a sub-aqueous linear propagation of 
8oau(l io very great distances in yiten precise directions might be accom- 
plished by explosions or other sudden sounds in the focus of large and 
heavy parabolic reflectors. I set down this suggestion here to prevent 
its being patentized hereafter. 

XXI. Above the probable level of the densest portions of the usual 
fogs of the locality, so as to give the greatest possible extent to the 
sound wave in the clear airy which might radiate thence downwards, 

z.rm by dispersion, into the fog from al»ove. 
aLf XXII. This must entirely deiiend on the local peculiarities in respect 
0, J of fog or haze. I have been informed that a light on the high chalk 
cliff, St. Catherine's Down, on the south coast of the Isle of Wight, 
was rendered useless by its too great elevation. In bad weather, 
when lights are most needed, clouds are low ; actual cloud, I presume, 
however, seldom descends to 200 feet above the sea level, but rain is 
actually more copious at lower levels than at higher, and rain intercepts 
light as well as cloud. 

XXm. The most important meteorological communication which 
coiild be telegraphed would be information jii*^/rc*A receired per telegraph 
of a cyclone actually in progress at a great distance, and working its way 
^irards the locality. There is no doubt that the progress of a cyclone 
"■ay be so telegraphed, and might secure many a ship from danger by 
forewarning it. As to the form. I have no suggestion. 

XXIV. Some localities may lie well adapted to one system, some to 
another. The following seems to Ije universally applicable : Suppose 
'tlie spring tides, for instance, to rise and fall six feet ; to enlarge this 
't€>, say sixty, and render it and its single feet visible to a distant ship, 
^t:tacb a float to a ten-fall pulley, and let the cord, Axed at one end to 
t^lie float, carry at the other loose end a bright lamp, which thus will 
^se and £ei11 sixty feet ; let it travel up and down a mast or other erec- 
'^^n sixty feet high, and pass in succession six fixed lamps at ten feet 
distance firom each other. 

■* # • • * • ♦ 

XXV. a, b. On this point Mr. Babbage has some excellent ideas. If 
^ copy of these queries have not been already sent hinu it would be 
^^^y advisable to do so. 



ClRClT-AB No. IL 



-L. There seeoiM to be no possible donbt as to the propriety of giTing 

f^^ nianii£ictiirer employed in constructing soch an apparatus all pom- 

^^le infomuition as to the circnmstances nnder which it is iDtended to 

^^ lised, and the precise nature and extent of the objects it is to ML t Mim. 

^*^mlh. Where a definite arc in the horizon only is to Ije illnminated. 
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this infomiatioo maj lead totrtmamj in the cotwlmctioa, or to pecnliar 
ada|»f atioi» of a »peeial naioie Miitin^ tlir loralitr. 

n. MoKt aAMinrdlT. If the infiDrmatioQ in qneartioa is of any import- 
ance at all. it ongfat to enter into and funn a part of the woridng pUo 
o£ the maker of the apparatus, so that he shall not hare to alter his 
pattrm:»w titting^ or any other part ot hi« work. 

IIL IV. Unable to uri^e any sati»£Mtory reply. 

Mt'mtoramdmm. — ^While tbetie replies are pae^in;; through the press,! 
obts^rve that Mr. T. Steven^>o** valuable wo^ - On Ught-honae fflnmi- 
natiiHi on the Holuphotal System.'" which I had not seen when the 
rott»tmction in my repliet» to qnery V were deriaed. (my knowledge of 
his hemispherical appeodajse being derived from another quarter.) tint 
a cocij^trnction identical in it* zeneral principle with the firet of those 
has been already proposed by M. Bordier Marvet and executed by 
Mr. A. Gordon. In Marcet** construction, however, the generating 
curve is a parabola, having its axis hortzontaL by which amDgement 
the light, instead of being dispersed over the- visible sea surface. i» 
thrown oat in a parallel horizontal sheet into the air beyond the offing, 
and only irregularly reflected rays, or those emanating from the nn- 
focused portions of the lamp dame, can reach the snrfMC. 

J. F. W. E 



L Colonel J. T. Smith. late of the Madras Enginecza. 

XL UL I know of no imprvvementSw 

V. In a separate memorandum (A^ I have mentioned two modifica- 
tions of the existing arrangements^ ooe of which has be^i tried with 
success^ the other was proposed by me manj years ago. 

.A.) 

Under special circumstancesv I adopted a ^rmprocalnf '^ ligbt for 
Madraek which has now been in use 16 yeara* and. answers the porpose 
exceedingly wiflL being uiore economical than an ordinary revolving 
Ught. u& the ratio of three to ttve. The same principle has been appli^ 
•Isewhere* but it is not advisable in aaj case wheve it is^ or may bei^ 
aHer be. important to measure the exaet periods q€ light and darkneflB. 

I have long been of opinion that an improvenaHit may be made in the 
method of utilising light by re&aetion. The change I propose being 
that of using crossed prisms instead of lenses fiir revulving li^ts, (iooi^ 
what like what has already been done by M. Freanel, but differing io 
this» that instead of the prisms being oi very nearly the same foc*^ 
distance^ they should be materially and easeatiaUj different ; that which 
collects the n^s horiaontally being much ahtorter, with the view of 
increasiug the horiooatal div«»rgenice of the beam and consequent length 
of the dash. Ou this sabjeet a paper wn» snbcnitted by me to the 
Honorable THnily Board :2$ years ago« viz.. on the 11th August, 1^37, 
and 1 should be very glad* if any sola! oij^ection has been mff^ 
«gtttttst the views therein stalsdu to be made «eqaainted with it I^ 
appears to me that any plan which bids £ur to nAd length ioU»f^ 
0^ the Kicenoh lens v.^ present only 4^^ or 5^) » doMfring of expen* 
WMMtal trial* 
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V. Theoretically, and in the abstract, nothing can be superior to 
Fresael's catadioptric system ; but, nevertheless, in certain cases the 
catoptric method is preferable ; and a slight modification of this, which 
I have detailed in memorandum (B) is, I think, worthy of experiment. 

(B.) 

Id remote inaccessible localities, where the apparatus for fixed lights 
is required to be simple, more especially if only a part of the horizon 
is to be illuminated, the catoptric is superior to the dioptric system, 
aDd any improvement of the former may be of value. I would suggest 
the trial of a different form of lamp from that commonly used with the 
parabohc reflector. Instead of having a circular wick of one inch 
diameter, I propose to try an oval shape, or rather rectangular, with 
circular ends, thus placed with its longest diameter in line with the 
axis. This would much increase the power of the reflector, and, I 
calculate, w^hen several are used to till adjoining parts of the horizon, 
each would fill 22P with an uniform amount of light, equalling 350 
Argand flames. If this be correct, 18 reflectors would amply fill 360° 
of the horizon, and a smaller number in proportion any part of it, 
while, to produce an equal eff^ect with the common Trinity House mirror 
of three inches focus, I calculate 45 would be necessary. The consump- 
tion of oil, however, by the new lamps, would be greater than the 
present, in the proportion of seven to three, so that there would be 
little or no economy of oil. The improvement to be looked for (the 
plau has not been tried) would be the more perfect uniformity of the 
belt of rays produced by a series of reflectors, and the convenience of 
accomplishing the object with a much smaller number of them. 

I ought not to omit to mention the system of fixed lights adopted by 
me in 1839, and which has been in use ever since, and is now established 
in fifteen to twenty different localities in India, where it has given great 
satisfaction. It consists of a series of reflectors of a peculiar shape, which 
I have called " periscopic," and they possess the advantage of giving 
perfectly uniform light throughout 180° of the horizon, of any required 
degree of power j varying from about 30 Argand flames (the eftect of one 
lamp and reflector) to 360 or more, according to the number used. They 
have hitherto been generally applied three or four together, and it has 
been found that four to six combined give an excellent light for 16 or 
18 miles distance. Twenty-four " periscopic " reflectors, 3 feet high, 1^ 
feet broad, would fill the whole circumference with the unifonn light 
of 360 Argand flames, consuming no more oil than 24 common Argand 
lamps, but they are not suited for the Argand lamp, having a lamp of 
their own. of peculiarly simple construction, which is a great advantage 
where trained light keepers cannot be had. 

This s^ystem is referred to by Mr. Alan Stevenson in his Rudimentary 
Treatise on Light-houses, Part I, p. 121, though in terms of disparage- 
ment. It is true the instruments are theoretically inferior in respect to 
the collection and utilization of the rays, even to the common parabolic 
i*iirror,but they have, nevertheless, been found practically of the greatest 
'ise in situations where more perfect and complicated apparatus would 
^ worthless, and I am of opinion that the principle of the system is 
deserving of attention and some little trouble taken for its improve- 
nient. It is apt to be hastily condemned, because one periscopic reflector, 
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in any given azimuth, in only one-twelfth as powerful as a com 
parabolic reflector, it being overlooked that it is at the same time do^ 
the work, in part, of 11 other reflectors, so that when 12 of each ^ 
compared together the ** periscopic " may have the advantage. 

VII, X. I have no suggestion to make. 

XI, XVI. I have no new method to propose. 

XVII, XXV. I have no suggestions to oft'er on this subject. 

Circular No. II. 

I. If by "manufacturer," we are to understand the person who is to 
design the arrangement and specify the apparatus to be used, I should 
think it would be not only advantageous but necessary that he should 
have the information referred to, especially h ; but the purpose for 
which the information is required falls within the province of the light- 
house engineer, rather than that of the manufacturer. 

II. The whole arrangement of the apparatus, and exact position of 
every part, ought certainly to be settled before any new work of a spe- 
cial character is begun, and for that purpose the information is required, 
as above stated. But all the various instruments now used, such aa 
polyzonal lenses, cylindric refractors, catadioptric zones, holophotaJ 
leuses and reflectors, parabolic and other mirrors, with their lamps, ait 
themselves, I believe, made according to fixed patterns ; and if the; 
are- to be used entire, it would be immaterial in what way they ai 
afterwards arranged, except in rare cases. 

III. t think, perhaps, I do not quite comprehend the meaning of tb 
question. I am not aware that it is usual to alter the details of ti- 
instrumenta to suit the height from which they are to be exhibited, 
ordinary cases, the vertical divergence of the rays is sufficient to ni.< 
the requirements ; if not, an angle of depression may be given to "t: 
axis of the beam of rays from a reflector or refractor, by "canting ^' 
forwards, or replacing the lamp a little above the true focus; and '^ 
latter method may be applied to a cylindric refractor. 

In regard to the horizontal arc to be filled, there are so many differ ^ 
points to be considered in each case, and so many different kind^> 
instruments, all of different special qualities and uses, from which ^ 
most appropriate selection is to be made, that I do not think the c ^ 
could be met by any table. Perhaps an instance may make this cl^ 
I have just been asked to design a light, of which the requirements ^ 
as follows ; It is to be in a remote and very inaccessible locality, inhtf 
ited by extremely ignorant people. Height 350 feet, arc to be illnmii^ 
ted about 200°; but the middle part of this arc, say 130°, only requi^ 
a comparative feeble illumination, the two edges, say of 20° each, mi^ 
be lighted with the full strength, visible 25 miles. Great simplicity 
the working parts desirable. All these considerations could not 
expressed by numbers, or tabulated. I think it probable that fo 
" jieriscopic" and four common parabolic, or, perhaps, even, holophot 
mirrors, may suit the objects required. 

The design and arrangement of the apparatus to be used, and tH 
mode of using it, must be made by a person thoroughly conversaH 
with the subject, and well acquainted with every kind of instrumen 
and the precise capabilities and virtues of each ; and to such a persoi 
it appears to me, no table would be of much use. 

IV. I have never met or heard of any such a table as that proposed. 
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I. Eichard Potter, A. M., formerly Fellow of Queen's College, Cam- 
bridge, Professor of Natural Philosophy and Astronomy in University 
College, London. 

n. I am not aware of any light which I think in all respects prefer- 
able to an oil or gas lamp of the best construction. I know well the 
lime light and electric light, they give very bright light from small 
shining surfaces, and in some optical experiments this is a great advan- 
tage, but in light-houses a much larger quantity of light must hb needed, 
although it may arise from flames with very miich greater shining sur- 
faces. 

III. From the answer to question II, it must arise that, I think, inde- 
pendently of the labor and attention which the lime light and electric 
light require, the most improved forms of oil and ga« lights should be 
3mployed. 

IV. My experiments in photometry, made many years ago, were the 
nost extensive and various that have ever been undortaken. My expe- 
ience and my actual determination of the loss of light in passing 
hnmgh a thickness of two inches of clear flint glass have long led me 
) doubt the great advantages which have been claimed for the poly- 
>nal lenses of M. Fresuel. I found about one-fourth of the light to be 
St by reflection and absorption, in passing through a thickness of two 
ches of such glass with highly polished surfaces. I found, in like man- 
>r, that a good ordinary looking-glass reflects sixteenths to two-thirds of 
e light falling upon it, and that highly polished mirrors of speculum 
Btal, as used in the reflecting telescope, reflect still more, according 
ith Sir William Hershel's results. I accordingly see that little, if any, 
^vantage is gained in the quantity of transmitted light of a polyzo- 
kl lens'over the quantity of reflected light from mirrors of ordinary 
Dking-glass of the same apertures ; and if mirrors of proper form and 
se could be obtained of the new silvered glass, I think the quantity 

light from a given lamp would be much in favor of the mirror. 
Cher objections against the polyzonal lens are, the loss of light by 
ntniction of the opaque mounting of the segments, and the impoitsl- 
lity of thus building up the lens with true optical accuracy. Never- 
Leless, where the light is required to be coutiuuouji in all diretUioM 
'oond a light-house of low elevation, and therefore the offing is not 
'17 distant, the refracting method of concentrating the light might l>e 
le best, since the mirror obstructs the light in one direction, whiUt 
<ises may be plac<»d all around it. In the latter circumstances, semU 
^indrical rings of glass around the flame might l>e tried to concentrate 
) light upon all points of the ofhug at the same time. If an illuwi- 
^on npon or within the horizon may be at recurring intervals, then, 
tu what has been said, it will be seen that, I think, the l>est Ui irrors 
i best oil and gas lamps, will be the most serviceable apparatus ; 
^embering, also, that mirrors can be made of much larger proportional 
'Xtnres than lenses. 

^. I think for oontinmms illumination, and in all dir^oti/owt around tb« 
^t at the same tinte, that seml<'ylindrioal rings of glaiM) around tUe 
^t will be the most eflective. 

^L I think the Bemi-cyUndrical ring of glass the best concentrator 
t}he li^t of a floating light, because the ofiing will never be very 
tiaot, and a continuous bright light in all direction* is ver}' desirable. 



176 

VII. a. I think, as before stated, that the new chemically silver: 
glass mirrors should be carefully tried for mirrors of light-houses, 
expect there would be no difficulty in getting the plate-glass foma 
and polished to a true parabolic figure before the silvering took plac ■* 

c. The manufacture of the semi-cylindrical rings before named worn. 
I think, oifer no difficulty. 

d. I think, where a })arabolic mirror is used, the light from the frc: 
of the lamp not falling upon the mirror might be employed by mea 
of mirrors, prisms, or semi-cylinders of glass, to illuminate the obje< 
on or near the surface of the sea near to the light-house. 

vAl. I think glass prisms of considerable size may be used to \y 
duce colored beams of light with advantage in some cases, but in otlx« 
colored glasses must be resorted to at a greater or less distance fr« 
the flame of the light, to be determined by experiments. 

IX. a. The light of oil and gas flames is a full orange light, as is eas 
shown by comparing it by photometry with daylight, and it conta. 
only a small proportion of blue light, so that dark blue glasses "^ 
transmit but little light from such flames, and are therefore very obj 
tionable. 

h. If sufficient changes can be produced by green and red glaas 
they should be employed only, and not too dark, but changing from c 
to the other quickly, as the eye is impressed by contrasts, but sc 
accommodates itself to one species of illumination. 

X. a. It will be seen in the answer to the last question the nature 
oil and gas flames restricts the colored glasses to shades ranging throu 
red, orange, yellow, and green. 

6. I consider that white light is unattainable for light-houses, 
think the large quantity of light from large flames the best in hazy 
foggy weather. 

XI. a. I think the succession of colors from the beam given by a lan 
prism might be employed to indicate the distance from the light wli 
sailing near to it, or a series of colored glasses might be used, the ves 
coming into green light being in danger, and into red light bein^ 
excessive danger. 

6. The mechanical arrangements to be ascertained after the suco* 
of the previous step is known. 

XVI. c. I think buoys may have strong hermetically sealed spherS- 
silvered glass bottles attached to them, which could be illuminated ftr* 
a distant shore, so as to be seen from vessels near them in any directi * 

XVIII. A steam trumpet or horn is used in the neighborhoocL 
Hampstead Road, and when it roars it would awaken the sleepiest 8"« 
ject, and it is heard to great distances when bells are not heard. 

XX. They might be directed to try the ear-trumpet, to determine "i 
direction of sound. 

XXII. In certain situations, both high and low lights should be us^ 
When low lights were not used, powerful reflectors, near the sho 
receiving light from the high light, might be used. 



I. G. A. Miller, Lamp Maker to the Admiralty, 179 Piccadilly. 

II. I am not aware of any better method than burning oil. 

V. Our experience extends to the manufacture of lamps with lens 
of various sizes up to eight inches in diameter. Plano-convex lenses a 
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seen at the greatest diutance, if accurately formed, aud the lamps well 
made. A modification of this form into curves is uecessary for »pniad- 
ing light, bat which it is obvious is proportionately weakened in the 
distance. 

YII. a. The best and most convenient material for reflectors, is well- 
plated copper, and the parabolic form, reflecting the light parallel to 
the axis, is best calculated for lights to be seen at the greatest distance. 

h, c d, Messrs. Chance &. Co., Birmingham, would afford this infor- 
mation. 

VIII. No. 

IX. a. Messrs. Chance & Co., Birmingham. 

h. Colored lenses being now very brilliant by means of coating j are 
preferable to loose glasses, where they can l>e used as being more simple 
aud safer. 

X. a. Bright ruby. The tint to be in relation to the power of the 
flamCdi 

h. Bright ruby would, I think, be best distinguished. 
xXn, XIII. We have no experience in the mauufacture of light-houses. 



I. Robert Mallet, Mem. Ins. C.E., F.R.S., 11 Bridge street, Westmin- 
ster, and W Capel street, Dublin. 

n. In light-houses easy of access, I am in possession of plans for 
illnminatiug by good coal gas, which I wish to lay before the Commis- 
sion. The mode of iliumiiiatiou is catadioptric. The gas is burnt by 
a method much superior to any hitherto suggested, and the discover- 
able causes of accidental extinction are nullified. In cheapness, 
nothing approaches gas. 

m. I do not, in the case of floating or remote and perfectly insula- 
^ lights. It is applicable to all shore lights. 

IV. I am not prepared to answer this briefly. 

V. Totally reflecting prisms, or those in combination with polyzonal 
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Vl. With sufficient size of light-ship to admit of making good coal 
^*^ on board, I see no difficulty in adapting my method to a floating 
^^Klit. 
V"!!. d, A part of my arrangements have this in view. 
^V'lII. When the action of magneto-electric light shall have been 
^^«^tically perfected, it is not difficult to see that means will be devel- 
**l^^d for producing at will changes of color incomparably superior to 
*^^ device hitherto proposed. 

^. b. Practically^ I believe white light the best. 

^^11. I am prepared to suggest methods of construction in malleable 

^^n (plate iron principally) calculated to produce great reduction in 

^^^t, rapidity of execution, aud without loss either of stability or dura- 

^ty. The same applies to beacons. 

^V. a. I believe the ease of riding may be materially improved, as 

^•V^o the safety, by a better point of application of the cable to the ship, 

^^^^d by elastic connection. 

XVI. c. When the magneto-electric illumination shall have become 
^^rfected this will be easily accomplished. 

EX 12 
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XVIII, XIX, XX. To the subject of fog-signals I have devoted a good 
deal of attention, and am desirons of laying before the Commiiwion de- 
signs for acoustic signals, which I deem to embrace important improve- 
ments. Explosice sounds are those that will penetrate farthest. Of cou- 
Uhuous sounds, those of high pitch are heard best. Explosive sounds 
give the best indication of direction. 

XX his. My improvements particularly refer to these. 

XXI. Depends upon the average height of sea fogs above the water 
at the place. This being known, a principle to fix the height may be 
shown. 

XXII. Answer to XXI embraces a .good deal of this. 

XXIII. Wind in shore, and movement of the barometer at the site, I 
shonld suppose, but am not specially informed on this head. 

Circular No. II. 

I. I think both should be officially giveu in all caaes. The iuforma- 
tion under letter 6, so far as my information extends, is always given at 
present. 

II. If g^ven at all, they should clearly be given in the first instance. 

III. It would ; but in the hands of the manufacturer I donbt its 
utility. 

IV. I believe not. The methods of the manufacturers I have reason 
to think are not conducted with rigid regard to scientific rule. 



I. Robert Fitzroy, Rear Admiral. 

II. I do not think that any method is preferable to the best arrange- 
ment for burning regetable oil with oxygen gas. 

III. No method is so generally reliable, under all varieties of circnm- 
stances, as that of burning good oil. 

IV. Large polyzonal lenses, or sections of a circular lens. 

V. The answer to No. IV refers to rcrolriHg light; this question, (V,) 
having reference to Jixed light, is separated in character. My reply is, 
combined dioptric and catadioptric sections of lenses and prisms. 

\"I. By no means. A floating light shonld have a combination of 
parabolic reflectors and Argand lamps, so fitted as to preserve the 
reflector vertical in any motion of the ship. 

VII. a. Reflectors should be, in their hoiizontal section, hyperbolas; 
but in vertical section, parabolas, where light is to be spread horizon- 
tally. The purest copper, well silvered and highly polished, should be 
used. 

6. Glass should be the very purest flint, without lead or other mix- 
ture that may iigure its transparency when heated. 

c. Lenses and prisms should be as perfect as art and money can 
obtain, since the least deviation from exact mathematical accuracy in 
the prism near the centre or focus of light, magnifies, in proportion to 
the distance, error of direction in the refracted or reflected ray. 

d. Optical apparatus should be so placed as to throw the light to the 
visible horizou, and thence to within a cablets length of the lantern; 
not horizontally, if the light lie much elevated. 

VIII. Colored glass is the surest under all circumstances ; but color 
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is suitable ooly for limited distances and minor uses, snch as those of 
harbon) and narrow waters. 

IX. a. Colored glass should be very pure and free from lead, or it will 
800U become opaqne after being continuously heated. 

fr. Colored glass, so placed icitkotU the lens as to be accessible for 
drUnitt^, and as thin as may be consistent with sufficient strength, is 
better than colored chimneys, (which intercept too much light, and 
become less transparent, if not opaque, by heat,) or colored panes, or 
screens within the lens, (which are nt^ so accessible for cleaning.) The 
paues of a lantern are too thick to bear being well colored without an 
approach to obscurity, 

X. a. Red, blue, and green, in this older of visibility ; but neither can 
be seen at a long distance. 

b. White light, as by far the most powerful ; but no light can be seen 
far, if at all, in a fog. 

XI. Yes, more than one. 

a. Vertical angles of the lantern with the base of the tower, or the 
water line below it, and the distance run by time and log, will give the 
distance of the light trigonometrically. 

5. Assume a height and compute distance as above. Run a second 
short distance by log, and take vertical angle; compute the same 
angle. K too large, try a less height ; if too small an angle, try a 
(greater assumed height, till the observed and computed angles agree. 
This may be done by inspection with any ordinary masthead table, 
quite near enough for common practical purposes. 

For such merely approximate measurements a sextant answers, (on and 
ojff the arc,) but a Rochon or other surveying micrometer is better. The 
light tower itself, or its summit above the wat-er line, serving as a base 
for rough calculation. 

XII. a. 6. This question is too extensive, and varies too much with 
localities, to be here answered speciileally. Each place may differ more 
or less from others. 

Xm. My acquaintance with many late improvements does not enable 
m© to reply. 

XlY. Such a form as will give sufficient stability and easy motion 
^th the least resistance to currentn and winds. 

A form, moreover, that will enable a constant supervision of the 
'Qt^orings to be vigilantly kept, and a comparatively easy substitution 
of chains or ground tackle. 

XV. a. 5. Answers to these questions would vary with the localities 
i«»»plied. 

X.VI. a, b. Similar replies. 

o. For temporary purposes only, small strong lanterns may be attached. 
^^ some few places a flexible gas pipe might be attached to a buoy. 

XVII. No. Buoyage is dependent, essentially, on local circumstances, 
*^d cannot be generalized without incurring risks infinitely dispropor- 
tionate to the (theoretical f ) advantages. 

XVIII. A sharp or high pitchj such as that of a screech or whistle, or 
* fog-horn. I think the fog-horn, if well made and worked by lever 
X^^Qssure, is the most powerful high sound. 

XIX. Guns and large gongs or bells. 
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XX. Tnimpet-monthed devices. Such contrivaiiceB send sonnd in 
concentrated lines, showing whence it comes. 

XXI. As low as possible. Sonnd travels along water farther than 
through uucoufined air. It usually rises as it diverges. 

XXII. The elevation ought to depend partly on the object of the light 
and its power. If for a " land-fall light " of the " first order," it may be 
a few hundred feet above the sea, (not more than 500, however,) but if 
for a warning or leading light, the lower it is the better, if not below 
50 feet, (to clear the spray.) * 

XXIII. Height of barometer, wind and weather expected, received 
from coast guard, by telegraph, from other places, or from their own 
means and knowledge. 

XXIV. Balls and cones by day ; colored lights by night. 

XXV. a. By colors, stripes, bars, ball, or triangle devices in white, 
black, or red, and by special marks (such as a pillar) near the tower or 
building. Floating lights should have framed balls or cones at their 
mastheads, painted red or black. 

6. Yes ; in some places a tall tower showing a high and a low light, 
one at least 50 feet above the other, vertically, would be a desirable 
variety. No system of letters lighted at night can serve, because all 
such small lights near each other either blend or do not sh6w with dis- 
tinctness at a comparatively short distance. 



I. William John Macquorn Rankine, Civil Lngineer, LL. D., Profes- 
«or of Civil/Engineering and Mechanics in the University of Glasgow. 

II. Not that I know of my own observation. 

IV. Polyzonal lenses and totally reflecting prisms, in a frame hut- 
rounding one central lamp. When it is required to concentrate the 
light into one beam, a ** holophotal" glass reflector to be combined with 
a polyzonal lens and totally reflecting prisms. — (See " Thomas Steven- 
son on Light-house Illumination.^') 

V. To illuminate the whole horizon, ring-shaped lenses and totally 
reflecting prisms of figures described about a vertical axis. To illumi- 
nate an arc of ^the horizon, these to be suitably combined with holo- 
photal reflectors and prisms. 

X. a. Red. 
b. White. 

XI. To determine the distance of a light while sailing directlv 
towards it, on the supposition that the effect of atmospheric refraction 
is iuappreciable. 

a. The height of the ship's deck above the water being also known, 
let the difference of those two heights, that is, the height of tke light 
above the level of tbe ship's deck, be denoted by H. 

By means of an instrument capable of measuring angles of altitude 
at night, (such as that invented by Professor Piazzi Smyth, Astronomer 
Boyal for Scotland,) take the altitude of the light. Let this angle be 
denoted by A. 

Let R denote the earth's radius, that is, on an average, about 
20,887,500 feet, or 3,438 nautical miles. 
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Let X be the distance from the ship to the light, then, very uearly, 

jp= \/ 2R"H + K 2tan 2A — R tan A. 

If R and H are both expressed in feet, % will be computed in feet also, 
which may be reduced to nautical miles. If it is preferred to compute 
the distance in nautical miles at once, the height H should be reduced 
to a fraction of a nautical mile, and the radius of the earth R also ex- 
pressed in nautical miles. 

h. Take a first altitude of the light, and let it be denoted by A'. 

After the vessel has run a known distance, as measured by the log, 
directly towards the light, take a second altitude of the light A". 

Let D be the distance run in the interval between taking the two 
altitudes. 

Let R denote, as before, the radius of the earth. 

Let X be the distance of the ship from the light at the instant of 
taking the ttecvml altitude — thea, 

EFFECT OF KFFRACTION. 

According to the mode of allowing for terrestrial refraction commonly 
practised in geodesy, (1 -|-c') R would be substituted for R in each of the 
preceding formulae, c being a fraction whose value fluctuates between ^ 
and i^, according to the state of the atmosphere. 

The practical utility of both ■ processes for finding the distance of a 
light from a ship, and especially of the first, is rendered very doubtful 
by the great uncertainty aud variability of the refraction of light by 
the atmosphere near the surface of the sea. The degree of precision of 
which they are capable might easily be ascertained by experiment. 

XIV. Circular. To be moored by the centre of gravity. 

XV. fi. The lines of direction of the cables as they leave the hawse- 
holes should pans as near as possible to the centre of gravity of the 
vessel. 

XVI. a. Tall cylinders, ballasted so as to float upright ; their diame- 
ters not to be greater than is necessary to make them sufficiently visible. 

XVIII. A large deep-toned bell. 
XX. Parabolic reflectors, to concentrate sound. 
Parabolic ear-trumpet, to find the direction approximately. 
XXII. This question might be answered by collecting the results of 
observations as to the visibility of existing lights. 



I. William Henwood, Master Shipwright, Sheerness Yard. 

XIV. The best form for the hull of a floating light would, I consider, 
be similar to that for a sea-going vessel which is very fast witli the 
wind aft. It should have the least possible direct resistance, to render 
the strain on the moprings n minimum, and the least possible rolling: 
and pitching motion, that the light may be steady. 

The size of the vessel being given, the proportions of length and. 
breadth should be those of a fast vessel, as above stated, with a flat, 
floor and fine entrance, and the after end to balance the fore, so as to 
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make the longitudinal stability of the fore end not less than that of the 
after, or about five per cent, greater, to make pitching a minimnm. 

The saggestiou of a ^'circular form" is indefinite. A cylinder may be 
regarded as a circular form, but its axis may be either vertical or hori- 
zoutal, &c. ; but such a form would produce gr<eat strain on the moor- 
ings, and a great motion of the light. 

The form for great velocity, with the wind aft, would give stability 
to sustain the mooring strain, with the least pitching and least strain 
on the moorings. 

If an iron vessel be intended, the mooring cliaiu would not bt* injured 
by the galvanic action of copper sheathing and sea water, as in a wood 
vessel. 

The upper works should be low, with little overhang of bow and 
quarters. 

XV. a. I venture to suggest, that if a floating light were moored by 
a single chain through a hawse hole at the middle line of the stem, 
and as little above the water as may be, and secured at the middle line 
of the vessel, low down on the inside, she would ride most easily in all 
weathers. 



I. George William Lenox, F. R. G. S., Assoc. I. N. A., 30 Bedford 
Square, W. C. 

V, VI, and VII. If not already obtained, I recommend the opinion of 
Alexander Gordon, Est^., C. E., &c., 3 Middle Scotland Yard, to be taken. 

Xm. Refer to Mr. Gordon. 

XIV. I consider the best form would be a long flat floor or midship sec- 
tion. A sharp entrance and easy flare upwards, a stern delivery of same 
shape, of same length, both ends nearly alike, with the exception of 
the upper works, the deck of which might be spread and rounded astern. 

My reasons are, a long flat floor would make the pitch to the sea 
easier and longer, ottering less jerk to the mooiings. The bow would 
take the blow of the sea in less body, and the bound upwards and 
consequent violence upon the cables more moderate. The stem upon 
falling would enter the water easier, and consequently the motion 
would subside sooner. A round bow and stem keeps up a continual 
tossing until the swell subsides. The flat floor would be the pivot, and 
the ends the mere means of breaking the water ; thus the moorings 
would be relieved of much strain and violence. 

I decidedly think a circular form would prove objectionable, and 
occasionally give a rotary motion. 

XV. a. 1 cannot, believing from great exiierience that no method can be 
more secure than th^t at present adoi)ted by the honorable the Corporation 
of the Trinity House, and my opinion is supported by the fact that there 
are now 34 light- vessels moored in every dangerous part of our coast, 
and, notwithstanding the severity of the last winter, not one rupture 
has taken place since January, 1857, when a chain, supplied in 1851 to 
the Helwick light- vessel, parted, and that the only one, to the best of 
my recollection, in from seven to eight years. 

A Belgian light-vessel, on the Daerdemarkt bank, moored 12 years 
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nuiuterruptedly at the same mooring, wore tbem tliroagb and psnted 

cluriug the latt gales, and the government have ordered a new «et of 

moorings on the same system. 

b. In my opinion, the best point of entrance for the mooring i» that, 
when circumstances will admit, which is nearest to the line of llotatkm. 

Sit the fore-foot, because the line of tension is more direct to the fixed 
point or anclMH-, and there is less leverage offered by the Ijow of the 
vessel /over which the chain must pass. 

XVL a. Beyond adl cMupansou. in my opinion, what ih called the 
Herbert or inverted ecHie bottom is the best. It» motion i» mocit |i?eutle 
^md easy, as if riding on an elastic cushion. It* principle may be thii« 
described: Take a tumbler and fill it with water: take a wine gla«^ 
turned over, place it in the water on itf!> side, that the air may eskeafie 
£rom within, hold it enict in the water, depreav^ and lift it. aud ym will 
observe a column of water will remain in the wine glais» when drawb 
np, the tendency of which is gently to draw the wine glaiM again t^ thtc 
tumbler, thus £i>rming an adhesive spring, upon which the buoy Re- 
bounds in gentle and ea^y motion, giving but moderat*- foction to the 
mooring chain, little or uo puH upon the sinker, and a eomaiiponding 
relief from agitation or fiietiou lo the globe and nViB aJjove. They are 
more expensive than plain-made can or beacon baoy^ : aiid oost. wiiJb 
the Board ff Trmdt and <»thef>N. ha* )>eeat the ghotst by which the yt>^3t0ajiX 
geuermtion has bc«ii ««*ared frum ccAi^it^u-ncy. and whidb hai» Itid Ut 
cheap and iniaaawis pixMiactaouK and lat<e]y to such fri^htf uJ los^ W 
life. If e^^enwr hj^d not b^-eii oooitaderbd. titeMr baoy« wouid hare botsi 
universal, and th*r cheay^«t by far iu the ejAd. They «»et with 3«aid 
strain upon the UMMiringK are ^^aitie upright wl>en uniujurtid or irw: 
:&oni leakage, and an- <MMLalt^^^u^ll^l\ tmtfii. wImmj btiHt <^ a bold foruL a*t 
the gieatefet di«aanc»-. Tbt method of BMtfoing. in my o^iiuugiL i«> ex- 
cellent. 

h. The buoy I «»hoaId here FatiouiUMiucL whesre not *>u niueL weaj existti. 
is my flat-boltt(uaa[l^>d wrousrht'-iroii ca.L buui'. with ti^e mooriu^ ring 
boofled in tlK* eeutre •uf the btfttoui. Ii i«- an er^.t. «tf vug. adtd jM3fi«ict 
buoy, and at !«» oost thau the oom^botiiomtjd buoy^tiu whi<^h I eousidtii 
it next beet, aad in sbeihits^ mi.ua>t(iwu^ a» good. 

c Xiii, in miT vpiiiMOL ^oiK^icabk- wtthJuu the s^stkch i/f' wis yt^smssax 
knowlcdgfe ^d <'h»ui«aay. 

XVll TIdftu iw me. ik- a mo*<t ^dSMmct'iaJ aiud iuv^estiug puiict. and J 
have gi^en it wneii ton^sixx-iitiu J addresM^ a Itstv^ upuu tiie «iui(^e^ t4i 
the Cwinmiiy «r the Triuhy Houmi. da.i«»9d tiM: iHth iMmy^winns^. Ir^. luitd 
iec«9T«d a Rfily. disiAid td*e XTiii Jadiuar> . I'^iCI. <k)dUuiug ia> «tiVirtifehi 
the p wjf t ct liMUL. HiiMi^ wiuedj J iiare -fxtiMudertKl rii^ >*lifcii «>ouid be 



First. I ypHjMMie aD buo\> iii tb*- Jbrit Wj Ciiaun»ij Uf be >itiiirUKi on tihe 
port Uvw «r 4nnaiiuoe bm'/k.. und idj oii T-be iaruoMiti bow v< U- «^i«*^uttf^ 
in Mack aad wiiivi. tih»- -whol*- vu be oone--bot4«oii*»Hi of H^nrut^rt'*^ ouo>> : 
the iuvt «iK 4ir €iuV"M»a. ou «h.iiei} «ti<i»' %ii tib^ *',hMUU*u. ih> U- IX-i/tt^ 
bnoyv. wimiie Uaiie w«iuki «^a«rr> t^ )>f-opu»»HC sije^uab- iii uv\ weactbot : 
the B«st ^^ue t^ be fy^AMSi. and tib*- uin*if uf iiotu^ t«' be -<A-d«9*9t buoy^^. 

,«ai «iii*#ii sici*-. V' «:4tfT> a 5i^iw»fl jj^iobe iru u)}p»^f *3ntl oJ a v«»- 

1^ «»MJuncL oi» eiiib*i* sitke. u» «:i*rf\ ttu upp*« iMoet ijAobt. 

iiMit btuow. ii i!A*i*^ ^i»W. '!2*i««' tUuil. uti ^itib*^ side, a S^^iwn 
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globe, and two 2-feet globes under, each one foot apart. The fourth, oo 
either side, a horizontal staff, with a 3-feet globe in centre. The fifth 
pair of buoys two 3-feet globes, one foot apart. The sixth pair of buoys, 
a centre 3-feet globe, and one of 2 feet on each side, as shown, and if it 
is desirable to increase the number of distinct signal buoys I would add 
one more set with four globes at each end of vertical and horizontal 
staffs. The smaller or home buoys to carry a 3 or 2-feet globe only as 
now. Thus, taking the buoys alternately at five miles apart, there 
would be 70 miles of channel significantly buoyed. 

In the St. George's Channel I would recommend the same system. 
The buoys to be painted red on the port bow, and chequered rad and 
white on the larboard, and the signals to be square cages instead of 
globes ; the design to be the same. 

And, lastly, in the Bristol Channel, the port buoys to be painted a 
good stone color, (or what is called " in ordinary,") or like Messrs. 
Blyth's ships, the larboard to be alternate black and stone rings hori- 
zontally, and the signals to be lozenges, or diamonds, or triangles. 

In addition to this organized system, I would recommend a good bell- 
buoy to be placed on all dangerous rocks and sands, and at the entrance 
of any harbor or place of refuge to be ent.ered at night. I enclose a 
lithograph of my bell-buoys. 

XIX. The bell, as worked by a good bell-buoy, without shield or 
housing, beyond a mere cap to keep rain or snow off, letting it verberate 
on the atmosphere. I would recommend all stationary beacons od 
land, sands, or rocks to be furnished with a bell to be rung by a weighty 
which might be wound up once in twenty-four hours. I have a modeL 



[From " Cosmo8," March 2 and 16, I860.] 
VARI^TltS. 

Optiqire, acomtiqiiej et mecanUjue dm Phares, 

I. L'Abb<^- Moigno. 

La commission royale des Phares d'Angleterre, compost de MM. 
Baillie Hamilton, (rear admiral,) Ryder, (capitaine de vaisseau,) Hall^ 
Gladstone, Duncan Dunbar, (president du Bureau de Marine de Lon- 
dres,) Graves, (pr^^sident du Bureau de Marine de Liverpool,) nous, 
adresse une s<^rie de questions, sur lesquelles elle voudrait a-voir Vavia 
motiy<^ des savants les plus comp^teuts ; nous empressons de r^ 
pondro ti I'appel qui nous est fait, en publiant, son programme dans le 
ComnOHj et lui donuant d^s aujourd'hui quelques indications utiles. 

Optiquk — PrvducJion de la lamihe, — P. Pour les phares et les fanaux 
fiottants d'un facile acc<^s, pensez-vous qu'il existe un proc^de de pro- 
duction de la lumi«>re, de nature k donner de meilleurs r^sultats que la 
combustion de I'huile ? Si ce moyen existe, daignez le d^crire en quel- 
ques mots. On emploie le gaz dans quelques feux de ports ; la lumi^re 
<^lectrique, engendr^e i)ar les machines magneto-electriques, est en ex- 
p^.rience depuis quelque temps h Douvre, dans le phare South-Foreland; 
d'autres moyeiis semhlables, I'emploi, par exemple, de la lumi^re Drum- 
mond, out ^t<^ proposi^s. Nous eugageons vivement la commission h se 
procurer et jI ^tudier s^rieusemeut Vopuscule de M. Jules Guyot sur 
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la t^l^ipraphie d« jour et «le nuit, (Paris, IH40.) EUe y verra, par «x- 

emple, que ponr lee petits feux, et peiit-Z^trc niAnie pour len f^anclM f^ux, 

lliydrogene liquide remplacera avec d'imineuseH avautageit le gaz et Ifii 

hniles. 31 aU que la commissioo le remarue bieu, Thydnigeue liquidf^ 

d« M. Jules Guyot differe esHeutiellemeut den produit8adult<^r<^Mf veudim 

sous ce noin dans le commerce, et qui ue 8out (pie de Himpleit ni/*laiiK<fi> 

d'alcohol, d'esseoce de t^r^biuthioe ou d'bnile de Hchittti;. Hi ell<? 

s'adresse a M. Degrand, administrat^ur ^^uoral du service den phares 

franyais, la commission obtiendra des cbittVeH parfaiteuient axju^ at 

tres-«ooclnauts sur Temploi oc<momique de la lumiere <^lectrii|ue, en- 

gendree par les machines de la compagnie rAUianoe, lewiuelles, ave<; anf; 

force de denx chevaux donnent directement nue lumiere eipiivalent^ a 

celle de 200 lampes, et les nonvelles lentil les fon<lues <le M. Dej^rand 

donnent direetement nne Inmiere equivalente a plus de eiii<| milU; 

lampes en ciel CarceL 2^. Prenant en consideration les difficult^ <!«- 

trauaport anx pbaies et anx fenx flottants, installes dans den \Hmiturtm 

isolees, lointaines, treis-diflicilement accessiMes. et le <lan)^er «pii r^nlUi 

de I'extinction de oes fenx, pensez-vons <|ue le in<ifle <le pr«ti\nt;tUftt d#? 

luini^re qne voos proposez pnisse etre sulistitne askUh im^/ii%'^ni«mt<% 

graves a F^lainge a lliaile f LliydrDgene lifpii^le, obt^na |Mir la (i40m^ 

blnaison de trois sabetaoeeM aboudamment Ti^^aau\tH:tt <lauA k; tMjmu0^f^*r^ 

peat etre prepare sar plaee, oo pent ne trainsp«Mter mui4 *itttlfzmM sM^ntt ; 

la loiniere qui donne ert prhM|ue inextinipiil^. ( Voyez la ifrfmUur*;^ 

p. 143.) Les marhincas mai^Deto-eleetn^ims* n'exijfeafit pi a* qn'dii mtttpUr 

tranaport de charbon. I'approviffVfaneiiiiMAt w: iuafM|a«rai jamais. 

Ui iiit aim m de im immiert- — 1-. Qoel nmtni^ta^Mt */^u%n*i ^ttMAH*^]^ 

▼ona eoinme k* BKillear oq kr pin* crflkaee pMir *mrtfyt^ ;k Vy»f0hz00H^ *m 

sur un point sitii^ en db^a de rbMizMi. pendant de 0:tfnt%^^ perM^S^j^ ^. 

sneeedant par inierralliw reealMT^ <«■ nrw^lkrti, ki phob* jpran«^ pr>^ 

portioa paeciUe de la Xmma^^n: r^MiJtant «kr la <x«ilML44(i«'/n 'T^ne *^iiiist$f%s%*' 

dcMuiee dliaile. vm. prodaitft: pga mu^ aotri^ tm^hf^t^ ^^••'kiMb*'^ %w; f ^m m 

emploje on pm^td deta W f w Au ^ to- mi* metallii^m^^ iHt Jiiafit*^^ >« jt»iu- 

tilles polygon iki, ^>> ■miim in' . ii i t rt f^aM» <mi l i w uHliBi' j i ^ >?» ^.m«m»)* :» r^^ 

fleetioo toCale. ciaifiSm- <wa tm amiMi^ ^!^^ (>u^ peutm 4» ytMjftimMn^, 

a €%/t s Mwptrn ■Willi *%msJa4Mt foa JL i»»i|;rain4L 4^9* Ui^i^'S't^n a ^i^imimik 

fondacs et im ■finiiwn «iii8 4iini» •&»- «« <huwsmiiwu ri*?«MMHUAt i^r-v^ ju%*i«t a»»; 

crojoas pas 4f«'«Mi pmaaum: iska y a^itnciier Wr^MwmSw^ ^ ., ^/%tin>: <<>i*i»«» 

ntioa flptiiinK* cuMMAmz-v^iia 'fwtaaMr is» ttto^7tt»nv^ tpv^w •*n'-)'V7>v ^^¥9if^. 

maaStrt tmmtmmt «8 •wnnuiiuaa^Tiunur adrx 'ViN»»rT.)A»it;;K» *vf.i\^ 4» r^w^jx^ 

on ca de^ 4e flb i g La t ui ja 9inM> jemiWti*' •t'tcan.tti;^/ ^pwm^.'vUt; <•» ^ ^um<*i(>r 

enfcadrnr ? M ^ii ff ty w a ty ^ av>fi>ur% a Jlu f j*»«i7:iftuC ^'. C'vnin«<«*V'^'^'VU9^ 

lea sriAnlnfr nfut vim» a^>*sr ^ii^i^vijKi^Jt^ ••/muiu^^ 4I!^u*:»ivim» ^vv jUiv/ !l«t^ 

taatHL arte «■ lOBft 3ifikidi;aru\ni* ' « 4b^ aMK-.tt«*:«itiAair «M:n .i«*>^4M«r!^)r. 

Teailkz 1» iaiftHia^ ie? *ii ri«MJVi*^ ouvTw*. *vi ^^ -Oi^r:!^ >rtn.jr.t»*ni^n*t 
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Couleur. — 1^. Pouvez-vousiiKliqiiernii moyen iiutre que I'iiiterpositiou 
de verres color^s, pour obteiiir, suivant lea besoins du service, nne 
Inmi^re de telle ou telle uiiauce? Cett« question nous rappelle qne 
iioos anrious dft annoucer et analyser, il y a qnatre mois, I'excellente 
('himie ptfroeteliniqiie on traitS pratique des feax coloreSj de M. Paul Tessier, 
(Paris. Duiuaine, 1859.) II y a lou^temps qne IMd^e nous est venue de 
<lemander <iue sur certaines crttes plus inhospitalieres on lance p<^riodi- 
quemeut en I'air des etoiles de couleurs (lui puissent Hre apergues de 
tres-loin ; or, M. Tessier apprend k fabriquer tr^s-^conomiquement des 
bombes reniplies d'etoiles de I'eclat le plus vif. 2°. Ayez la bonte de 
r^diger separement vos avis sur la fabrication des verres color^s, et sur 
la position <\ assigner aux verres qui doivent colorer lalumi^re; on a 
essaye ou projws^ tour k tour I'emploi des cliemin^es de couleur, des 
ecraus de verre color^s {\ I'iuterieur des lentilles, des lanterues k pans 
de verre color^s, des combinaisous de chemine^s, d'^crans, de lauteiiiesf 
3°. Dans votre opinion, quelle est la conleurqni se volt k la plus grande 
distance, dans tous les ^tats de I'atmospbfere, et qui, en meme temps, se 
distingue lamieux des autres luiuieres color^es et de la lurai^re blancbe? 
On trouvera dans la brochure de M. Jules Guyot des reuseiguements 
pr^cieux sur lalumi^re consid^r^e comme agent prod ucteur de signaux. 
Les meilleurs signaux sont ceux qui se peignent en blanc ou en luiui^re 
sur un fond uoir ; les lignes lumiueuses sont incoinparablement pr^ 
f^rables aux points ou cercles lumineux, et nous sommes surpris que . 
Ton n'ait pas demand^ eucore aux lentiles cylindriques des lignes tres- 
lumiueuses; dans la substitution des lignes aux points on gagnerait 
pres de cent pour cent. Apres le blanc, les couleurs qui s'^teignent le 
plus tard, ou a de plus grandes distances, sont Torange, le rouge et le 
vert ; k <[uelque distance que en soit, dans la limite de la visibility, on 
distingue toujdurs les verres color^s des verres incolores, alors m^me 
qu'ou lie pent plus caracteriser la couleur : cette remarque, due k M. 
Jules Guyot, est tr^s-importante et peut-^tre utilis^e dans la pratique. 
4^. En cas de brouiUard, faut-il que la lumiere du signal soit blanche 
ou color^e pour qu'elle soit aussi visible que possible f Si la lumiere 
coloree est preferable, quelle couleur faut-il choisir ? Dans notre opin- 
ion, la lumi^Te ^mise directement par la source lumineuse est gelle qu'il 
faut employer ; car tous les agents de coloration sont en m^me temps 
des agents d'absorption et d'extinction plus ou moins grande. Le brouil- 
lard absorbera les elements plus r^frangibles de la lumiere ^mise, les 
rayons violets, bleus, etc., et ue lui laissera que les rayons plus r^fran- 
gibles, vert, jaune, oraug<^, rouge ; k intensity ^gale, les lumi^res vertes 
jaunes, orang^^es, rouges, perdraient peut-etre moins que la lumiere 
blanche; mais comment dans la pratique obtenir cette intensity ^galef 
II y a aussi brouillards et brouillards, le brouillard pent avoir une 
nuance propre, tendant vers le rouge ou vers le bleu ; le plus prudent 
done, dans tous les cas, sera de garder la lumiere blanche. Si on 
se d^cidait a lancer p<^riodi(iuement des bombes remplies d'dtoiles 
de couleur, il fraudait choisir les nuances les plus vive,s et les varier. 
5°. Connaissez-vous une m(^thode k I'aide de laquelle on puisse mesurer 
la distance k laquelle se trouve une lumiere que Ton aperyoit du pont 
du navire, et vers la quelle on ciugle en ligne droite ; il faudrait appr^- 
cier cette distance dans le cas oil Ton connalt la hauteur de la lumic^re 
nu-dessns du niveau de la mer, et dans le cas oH cette hauteur est in- 
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«ounaef De« qne Too sappiMi«> qiH- U «listanc« a la Inmifiv ♦*!*t aniwz 
grmndey Im hanteor est pro impnrtanfe. Dann torri k^ cai*. n«in» <Mmiin«w 
certain que le phanoscopr the M. Pom*. c«HiT*>uat»l^Di«fnt a^pff^. \ifrm*rt- 
tm de r^:ioiidr«r c^ pn>hleiiie d'aii- mani^n- ^nAiMinioieDt af^proelwV' : 
«Q fkinant appel a notre siavant artut**. !a comini^«ioa v^rra ^m r#f-n 
¥ieiit6t rempli. 

M£CAXIQUK. — 1-. Poavez-Toas ■n«li«(n^r •in^[qn»rw [i*rrf*:«rrtoaiMtn#^tA 
jkapporter ^ la ronstmrtion drn phar^^ :■ ■n.'^talW •hf «1«^ fi^nr* pi a* 
•a inoinA expo«9<>«: a la c«iB.«trTierT«>a il>-:« faoanx dottantAf ^-. r>#o- 

dfis lampes. de^s appaiv[L« YfinrrL-trKA. o^c anrr*^ 3ji'^anL<^in*r* ^-mptoT^ 
dans le» pliarps on pi>ar Us* f-rn^ rtrtrTar:** ? Por-r !-• rp»^r»r* f»-rii, tk<f^«L« 
demaHdons iB.<raoiiiienf ^^^ld•^•^t r«'?f^:«l'^ Ia j»nLpir:> h:.«!rfi^'^o«^ \i*.Y^^ 
de M. J files Giiy«r. pan»^ »i»i*rflir r^ZiAr^i' d- T-^i-xr*ri«U •^r"* i*^*^. I>* 
lampes flectrH|ats* «■» Kw frnx r-y-miaii** <»•; *^«rt^ I««ciyT-rrn^-rir -? La^ycI^- 
vent ^tvdi^ par M. iHsnn*! : frlLn^ *tyr', *iHn'j^ x^i.-.^-jMf^ *^^<ftai':*in^' 
Bent anx grands tutvs^ 

la meilltrarefeffUf a d^xia^r « Lk '?»>v'^ •- ' —*"*": p»- ♦■:tf»';»j^ 'Ttl f*:n. ifr <^Aft.!T T 
Cest-a-diiv qmrll^- tfbnK- ffc*rr-il I n -jr^-rjir^ >-.-r:r '. i":! *»- Tvuryt % r+rj^T*- 
par t MM 1«» t«i«Bpi^ duM- >-• >i« ••***&»■ >«* arlT.* 'f:*>.*'>'*. v-rv^, v^i? >?<• 
var^cv lea pliiaftin#s^ i^ 9it»rv I.** vlti* iii*r>*:iw^_ *.*#. > r.i'/si* *5^ 
Benvramt on d* dt^ ' p ta ^ . f -i f^c.' T«^»^*r'ii»_ k^*,* > si»m:*j» **> •r**^.^-^ Vitw*- 
Ue anr lea aaianv^ ? «^ei>« Tj^^-TiH- -&*»♦- i:vt^t»?»> yrr'i^-. '.ai-..-^* •*y. • v? i»* 

ponr d'avtVMb la <M*rT>^ ■**: ^Ci.-* fc^'.n.r**-: . Ti*iJ*. i**< *.♦. *-». •*.*«• •'. ^^ 
coaninta <* A» ■BarH^^ fa* ii* rj*Tj»*fl.* rtn* •.*^> \ a -ui^ *< •^-nrr *fjc?V» 
de aMMTcaMVO ^-SKiwc^r -m k »Hfi!**^~> <t*- ji»n;* ri-.r-Af^ \.if^ Vfn&i^ 
cimdairt «f de- V* ^musn^r yic >n' *»*rL"rir^ -iip- rr»"i .rv ^- . fyr-.-jfjM»^rx^ 
Tons qarkiww fi»ri«r3Mini*mt»arL+ t iBW«r>T ti iii-<i^ <*"ifiH*j^*4t^ 'ft^ 
1 iwn ■■ I pmijii "niW JMi" r inr i "d*^I»* itt.r: i* t.i •» »j*«»^t t •'* .^ -f^- « ••ii* •. !•»: 
FaauHir dttHv o»Ti*Ht2*«: om* timiv !••?•• »»♦.. j^ *t»-i '«»?>. *•! -.•v "»*^.vj*jr 
dPentrriF dcft aauBn^ft. ^tmr: h m** iifc.ir^*:ij •>ini«i<f»'*'fc\«j^ *. !.-<•»*».» * <!i»- 

floll^ ii pail d^ >* finr^ O'^jwi^fiiCr*- t:i»-o»?«»mii»» <'.i i-- * ***t ^'i^ /***! ' ST- . 

boofcs qac T«MM' vi^psr Jk Tii^Ili*?iir»: ik iiiu^ w«vt ». *»*^ ujfi'Vfl--.? »*-• Vrt*t 
lea fcHfa. daai*- >* -mrsiarnfUf- *^ itn*»> »-: i«i»##». )m* >^ ttJfc**Vir »»* v-*** 
fMtes ct Ik* nw^ Iw- i«n»" cir*^. t" *<• i* nrti-.u*- K^ w:Timv yMwr* ^j*- *»vj 
Ibb aBa iiKJS . *^l -cnf -flt nt^ni** vthv** «*t»':^ ik )cu«- !»«••. *^ *. ii!.y»-?«>-Mt.''f • 

rniiiiii»m*»*?^ i#^iif:ui!* a nr.:' ' .1*' u^'i'r <••'-••.■ »rt»ii»- irt*?**- 
•»nr «)n»i '*-«'*•»* !*»»'•• iiifii'-u"-:' «•.«*' it*- •■.«*'» « 'utu* 
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cartes et eii I'absence de8 pilotes les vaisseax puisseut iiavigenr ei 
fClret^ ? Si voiis connaissez iin semblable systt^mef ayez la bont^ de k 
d^crire et de dire iin meme temps at on peat le r^aliser *avec les bon<^ 
acfuelles. 

AcousTiQUK. — Quelle nature et quel timbre de son jugez-vous la plai 
propre k transmettre des signaux a travers le brouillard ? Quelle est 
le nieilleure mauiere de produire le sou le plus apti) k ^tre entendn di 
loin f Quel mode de signalement par le sou, en' temps de brouillard 
con8illerez-vou8 conime le plus avautageux dans la pratique ? On s^esl 
servi jusciu'ici de cloches inlses en branle par des machines, et de can' 
ons ; on a eu recours k des r^iiecteurs on k d'autres conibinasions pool 
diriger et condenser le son ; on k propos*^ d'eniployer des siillets k va- 
peur, etc., etc.? II y a encore beaucoup d'exp^riences k faire, avant di 
pouvoir donner k ces questions une r^i»onse satisfaisante. Nous dirona 
cependant, des aujourd'hui, qu'un son grave, continu, d'intensit^ rela- 
tivement mediocre on qui soit sans <^clat, a beaucoup plus de port^ 
([U^in son aigu, rapide, tres-fort. Des Eclats de foudre dout le bruit for- 
midable, entendu k proximit<^., k 6t6 qnelquefois compart a la detona- 
tion de cent pieces de canon cclatant k la fois, ne se propagent pas k 
des distances de plus de 16 1\ 24 kilometres, taiidis que le bruit du cauon 
s'entend qnelquefois k 80 et 120 kilometres. Un timbre de tres-grand 
diametre, mis en vibration par un archet md m^caniquement, et dont 
le son serait renforc<^. par un gros tube plac^ en arrier^/ du timbr6. 
m^riterait d'etre essay^. On pourrait tenter aussi la construction d€ 
bouches a feu dans lesquelles des m<^langes d^tonants d'hydrog^neoc 
de gaz d'eclairage et d'air remplaceraient la poudre k canon. M. Mar- 
loye propcsait de substitner aux plus grosses cloches, m^me aux bour- 
dons, des triangles d'acier rendant des sons tr^s-intenses et tres-grave» 
sous la percuhsion d'un mart^^an. L^adjonction aux cloches de tube* 
renfor^ants n'a pas encore 6t6 faite, et m^rite de P^tre ainsi que none 
I'avons dit dans le t6me II, de VAnnuaire da Cosmos. 

2P, Quel moyen conseillez-vous pour concentrer le son, on pour I'en- 
voyer dans une direction donn^^e? Pensez-vous qu'il existe une m^th- 
ode k I'aide de laquelle les marins puissent distinguer, avec une certi- 
tude sutitisante, la direction dans laquelle un son est engendre f Les 
r^flecteurs du son, dans notre opinion du moins, sont et peront comple- 
ment inefficaces. La seule maniere de condenser le son est le tiibe ren- 
forgant aujourd'hui sans application, et qui aurait, en outre, Tavantage 
de mieux imprimer an son une direction dans le sens de I'axe du tube. 
Nous sommes enclin k penser qu'en s'armtint les orielles d'un double 
stethoscope semblable k celni que M. S<5ott Alison a d^crit sous le nora d( 
stetophone differentiel dans, le Philosophical Magazine de Novembre, 18.>8 
on arriverait k dincerner la direction de le source du son d^ine maai^^' 
presque infaillible. II serait important aussi d'essayer le pouvoir c<>' 
ducteur et uondensenr de I'eau mis un evidence par les experience^ * 
MM. CoUadon et Sturm, et de M. Alison. 

3°. A quelle hauteur faut-il placer le signaux souores des tempt* 
brouillard, pour cjuMls soient enteudus a la plus grande distance pc:^* 
ble ? Nous n'hesitons pas a dire (lue les sons doivent etre produits ^ 
surface de I'eau qui servira de plan reflecteur et directeur; mieux V" ^ 
drait encore peut-^tre le produire dans I'eau, on il serait comme em '0 
sonno. Ajoutons que si chaque station de signal a son son propre-^ 
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ton tlctenuine et counu a Pavauce, rappr^iatioii facile tie ce sou, a 

Fude de boltes k r^sonnance comme sait si bieu les faire M. Kceuig, 

•erait le nieillenr moyen de determination du liea, origiiie da son signal. 

M^T^OROLOGIE. — l^. Aqnelle hantenr est-il d^sintble que les bees 

Uimineiix soient plac^ en g^u^ral, sur les c6tes des royanmes-unis, en 

tenant compte de ces faits : que, plus la lumiere ^lev^e, plus est grande 

la diatance k laquelle les rayons parvienueut, avant d'etre intercept's 

^r rhorizon ; que, phis la luuii^re est basse, moins elle est exposee a 

4tre obscorcie par les nuages ? Nous pencherions pour une hauteur aussi 

Ijrande que possible, en raison des brumes ou brouillanls qui r^gnent 

tiop souvent h ane faible distance du niveau des mers. 

2P. £n Hupposant que la t'l^graphie optique soit 'tendue a quehiues 

glares at k quelques vaisseaux k feux llottant« pres des points le plus 

Millants des c6tes ; quelles sont les informations met<^>rologiques qu'il 

importe le pins de transmettre aux vaisseaux en vne ; comment et sous 

qiielle forme ces informations peuvent-elles etre reyus et transmises par 

ks gardiens des feux f Les informations les plus importantes seront 

^videmment, lorsque le nouveau service sera etabli, celles relatives 

ftox ouragans et aux temp^tes apparus dans des parages plus ou moins 

^ign^, et yui menacent de s'^^tendre aux regions vers lesciuelles les 

navires font voile. Quant au mode de transmission ou de reception de 

cesgignanx, nous en con naissons rein de mieux <^tudie que la t'li^graphie 

de noit de M. Jules Guyot. 

3°. Signaux de marSes. — Quel systeme recommandereiz-vous comme 
devant ^tre adopts g^n'ralement dans les phares ou sur les vaisseaux }^ 
£ra plac^a 1^ Pentr^ des ports, pour IMndication de Vtat de la mar'e le 
joaret la unit aux personnesnaviguant au large ? Diyers systemes cbm- 
i^n^cl P'^"''^^ ^^ ballons, des pavilions, des lumi^res color'es, des figures 
illiuniD6es mises en mouvement par le flux ou reflux, sont aujourd'hui 
employ^ on propose T Le sysf fne de signaux si ing'nieux et si eifi- 
<!ue de M. Sudre n'a pas re9U, il nous semble, toute Patten tion quMl 
inrfis-l ^''^te, et nous le croyons bien pt'f^rable aux imitations que nous 
e BiH^I *^^^^ ynea mises k Pessai Pann^e derni^re sur divers points, en Angle- 
le (t^^| ^^ ^ ^^ Am'riqne. Nous avons suivi de tr^s-pr^s, a Edinltourg, la 
ef u| iiuiUBuvre dn ballon in stall' sur le monument de Nelson, et qui doit 
^plement signaler llieure aux vaisseaux des i>orts voisins ; or, cett^^ 
KuuuBuvre nous^ sembl' bien complexe, bien absorbante; ne pourrait- 
^ pas atteindre le m^me but beaucoup plus simplement ? 

4°. Connaissez-vous, on pourriez-vous indiquer une bonne ni'thode 

^^'constater Pindividualif des phares ou des vaisseaux a feux flottants 

Pendent le jour ? Pourriez-vous indiquer (luehjues perfectionnenient« 

^^ procM' par lequel on s'assure de cette individuality pendant la nuitf 

^' Hous avons bien compris, il s'agit de savoir quel est le i)hart> ou le 

^^ti flottant que Pon a actuallement en vne, ou, ce qui revient au memo, 

^ point sur lequel le phare ou le vaisseau sont places. Si c'est bien la 

^ f^uestion, noas dirons nettement que la mcilleure solution du pnib- 

^•^e est celle propos^e par M. Babbage, Pillustre membre de la St)ci't' 

yale, qui, par des moyens tr^.s-simples, fait signaler au loin, par cha- 

e feu, son num'ro d'ordre ou son noni. Nous im coinprenclrions pas 

^^^e ce perfectionnement considerable eftt 't' ajourn' jusqu-ici, s'il 

^tait pas trop vrai que nul n'est prophete dans sou pays. 

Telles sont, 4 premiere vue, les responses (jue nous croyons devoir 
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faire a la conMultatiou qui nous est addressee. Noae la r<%nineitms ea 
distant que si la commission Anglaise tient A> s'aider des lumieres de l» 
France^ et de la experience acquise parmi nous, elle devra se mettle «■ 
rapport, pour la t«^l<^graphie optique de jour et de nuit, avee M. le doo- 
teur Jules Guyot; pour les phares, source lumineuse, lentiles et SeheUnm 
r^.llecteurs avec M. Degrand; pour le telegraphic accoustique, aveelL- 
Wertheim; si elle suit nos indications, elle avancera consideraUemenl 
sa besogne, et remplira mieux sa grande mission tout hnmanitaire. 

P. S. Les machines magneto-^lectriques de la compagnie FAlliane^* 
ont atteint une perfection telle, que la lumiere eiectrique est en ce mo^ 
ment la plus intense et la plus economique de tontes les lunii^res. L^- 
regulateur de lumiere eiectrique de M. Serrin, adopts par la compagnie 
FAlliance, est aussi absolument pai*fait, sa lampe s'allume, se uiaiutienfe 
allumee, se rallume elle m^me sans aucuue intervention de la maiu 
I'homme ; c'est la solution la plus complete d'un difficile proUleme. 

F. MOIGNO. 



Circular No. II. 

James T. Chance. 

I. a. Yes. The apparatus should generally be so adjusted that the 
rays from lines iui the flames through the respective foci of the prismS 
and lenses shall constitute the light seen at the farthest distance. Tbitf 
adjustment depends upon the elevation of the apparatus. 

b. Yes. The maker might frequently suggest improved arrange- 
ments, especially for the purpose of making use of that part of thev 
flame which is towards the arc of the horizon not required to be illumi- 
nated. 

II. This information need not affect the prisms and lenseii. Th» 
required adaptation can be perfectly accomplished by inclining the 
prismSf and depressing the lenses, in their respective metal frames, to a 
very slight extent, varying as the square root of the elevation. The lentic- 
ular panels ought, at the same time, to be inclined outwards, so that the 
focus of the lenses shall remain on the same point of the flames as 
before the lenses were depressed. 

III. Yes ; but no maker ought to require any such table. I do not 
see the applicability of any table to different horizontal arcs. 

IV. No. 



I. Alan Stevenson, L.L.B., F.R.S.E., lately Engineer to the Light- 
house Board in Scotland. 

I. There are a few situations near to towns in which gas might be 
used, especially in dioptric lights, whether fixed or revolving ; but iti 
application to catoptric illumination would apply only to fixed lights 
As to the oxy-hydrogen and magneto-electro lights, my own experience 
gives me no means of offering a decided opinion. (My Rudimentary 
Treatise on Light-houses, p. 60, Part I.) 

III. My own experience leads me to reject any mode of illuminatior 
but oil for lights in difficult and inaccessible situations. 
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IV. There can be uo doubt that the polyzonal lenses invented by 
Buffoii and Condorcet, and again by Fresnel, who reinvented them, and 
first applied them to light-houses, are the best instruments for revol- 
ving lights ; and more especially is this true when their effect is ex- 
tended beyond the simple dioptric action, by means of catadioptric 
lonen of a curved form, concentric with the zones of the lens, and 
removed behind them so as to intercept the rays which would escape 
above and below the lenses. This arrangement was tirst suggested by 
Mr. T. Stevenson, and used for a first-class light at North Ronaldsay, 
in Orkney. 

V. The dioptric arrangement of Fresnel with diagonal joint«, or 
lather helical joint«, like those first used in renovating the Isle of May 
tight, in 1836, is by far the most suitable, and seems the only one capa- 
ble of fully meeting the retjuirements of a fixed light on a large scale. 

VI. I have never had that subject under my particular consideration. 

YII. d. I strongly recommend the use of diatfonal framing for the lan- 
terns instead of vertical^ as the light is thus equalized in every azimuth. 
This was first done, on the large scale, at Noss Head, in Caithness. 

X. I know of no colors except red and green which can be used with 
advantage. 

XI. I know of none that wonid l>e of the slightest use in practice. 

XII. I think stone buildings should always be preferred. AU experi- 
ence goes to condemn the use of iron in ex|>o6ed situations, which mnst 
daily deteriorate in its strength and in its fixtures. For such pnrpiises 
I think weight a far more legitimate source of stability than streugth, — 
See my Rudimentary Treatise on Light-houses, p. ao. Part I., and IHO, 
Part UL, also Part I. p. 25, et seq.) 

XVIIl. I have no great confidence in any mode of employing soond^ 
either with the expectation of condensing or directing it. 

XXIL I think there ia rarely much need to seek a higher elevation 
for the lights than 150 feet. 

XXV. h. I decidedly prefer the mode used in Scotland to that \rMifA on 
minute subdivision of time. Upon this sabject mnch ingenious but 
luelesB specnlation has found iavor with persons nuac«|uainted with 
practical seamanship. 



I. Thomas Stevenson, F. K. S. E., President of the K/>yal Hfottish 
Society of Arts, and Joint Engineer to the Board of Northern Lights 
honses. 

II. In the present state of our knowledge I am ruyt prepared f-o Htat^^ 
that there is any better source of light than oil. 

IV. The most perfect is that in which the revolving Ieii«e« of FrewfMHf 
arecombkied with the totally reflecting holophotal priMuiM which I \^rit 
posed for light-hooses in 1849. The fint application of totiil t-cfhwMork 
ixirecolving UghU W9K adopted at Hor^bnrgh, fiear Hltig>i.pons tri \>^^i\^ 
and afterwards on the large scale at X^irth K/>nahlMfi.y. 

Since 1^1 1 have used for lights iff a •^mall nv,i\\t\ m nf MonwHfnbfs 
&c., annnlar lenses east in one piece, having the nirviwl HitrrMrcM ol' t h^ 
central part and also of the outer ringn itrigroiinil miiH iiii|ioliMhiwt. 

I do not, however, think that for vra lighU fuiy \\\\\\\, \\iiy»f*^N^^v vA\vv\\v, 
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Hliould be adopted, which intercepts any considerable portion of the 
rays which would have been usefully transmitted had the surfaces 
been polished. The full effect of the oil consumed should not be 
diminished by the interposition of apparatus of second-rate quality, by 
which the seaman is in perpetuity deprived of a portion of the rays 
proceeding from the combustion of the oil, for the whole of whicb he 
has to pay ; and though stamped lenses and reflecting prisms may, as 
I understand has been done in Franc 3 by \f. De^^rand, be made much 
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thinner than those which are ground and polished, and may thus prevent [ 
much ab3orpti(m of light, still I should fear that their surfaces would ' 
be inferior in polish and accuracy of form, thereby causing irregular ; 
dispersion. It is proper to state, however, that I have not seen any ok' 
the French cast lenses, which are probably very superior in quality and. 
in other respects to the small ones made for me in this country for har- 
bor lights. 

V. The fixed dioptric light of Fresnel, as used in the northern light- 
houses, with diagonal framed lantern, is the most perfect fixed-liglit 
apparatus that I am acquainted with. When the light does not require 
to be seen all around the horizon, or in equal strength in every azlmutlm ^ 
I recommend what I have called the azimuthul condensing light, by whicl^ 
the light can be so allocated as that its power in different azimuth^^ 
shall bt? proportioned to the distances that the light is expected to b^ 
seen in those azimuths. This arrangement was proposed in 1855, and 
introduced in 1857 at Isle Oronsay and other Sound lights, where a 
great saving of oil has been effected. 

VII. d. The apparatus in nearly every case may be placed with its 
axis truly horizontal, but in very high lights the lenses, &c., should be 
made to dip till their axes intersect the horizon line. 

IX. The red chimneys used in the northern light.-hou8es are first 
made of white 'glass, and then stained red, but Messrs. Stevenson have 
lately been experimenting on some blown directly from red " metal" at 
Messrs. Chance's works, which have answered remarkably well, and are 
expected to be very considerably cheaper. 

a. Red chimneys have been long used in the u<»rtheru lights' service 
for Argand burners, and experiments have j ust been completed by 
Messrs. Stevenson on similar red chimneys for four-wixiked burners, the 
results of which are quite satisfactory. When the. light is to be all red, 
the chimney is the best agent, but when the light is to change from one 
color to another in certain azimuths, the colored medium must be re- 
moved as far as possible from the radiant to increase the sharpness of 
the " cut off" When plate-glass can be produced of the proper tint, 
sufficiently thick for glazing the lanternj it is much to be preferred. 

X. a. In the order of their visibility, white, red, green, blue ; but the 
green, and especially the blue, greatly diminish the power of the light, 
and should be very sparingly employed. 

h. If the radiant be of the same power, white light is certainly the 
best, as though a fog has the property of imparting a reddish tinge to 
white light, it probably never obstructs all the other rays of the spec- 
trum. If, on the other hand, the red light be of the same intensity as 
the white light, the advantage is on the side of the red light, as I under- 
stand has been proved by MM. Reynaud and Degrand by experiments. 

XI. I do not know any satisfactory method. 
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Xn. In certain circamstancee a revolving li^^it inii> )»r iimilo i%«{ihm 
thai, condensing when the light does not r«H)uiiv to nhiiiiiiiiil«i tho ivholn 
horizon; the power being increased in the nM|iiinHl(liriH'l{oiiA hy t^\%y\y 
ing mirrors, which are made to move when they ri»mr to thi^ OnrH m 
landward part of the lantern, where th«*y will nltt^r tlir lUrrrtiini of Ihii 
lays; bat this arrangement in not capablt* of In^iti^ iidoptrd ht i»U rir 
cnmstances. 

I beg to refer to the drawingH of beaconn an<l liKlif boimm wliioli \mvn 
been fhmished by the Northern LightH lioard to tlio Koynl ('ohmmN 

sioneiB. 

Xin. I believe the lamprt, «fec., in th« North«?rfi lAnUin' «#irvi«^r to h« 
eonstmcted on the best known principb^M. 

XVI. c. The most promising methml that I know r»f m Ut tWri^H n 
powerfiil beam of light npon them from Hojuf xtntion on mIiohs M»a 
bnoys might also be fnmi}4he<l with ntHpf^tiug or rnfnff'f ioj^ >i({<'iit-4 

In ex|)erimenting lately on an aftpar^nt light pro]KM«rH for illnftiioHt 
ing an inaccessible beacon, a pownrfnl bpani of v#'rv nhjfhtly divnrijritt. 
light was prodaceil by glasrt prirtnm, whir^li w*'r« nior** Mom hflf n mif^ 
distant ^m the sonree of light, which conHiMtml of ;i. I>irg«^ »rMiolt«r 
lens, illuminateil by a single Argand bnrner only ooa \ufh io fliHoi^'t^r 

XVn. The first proposal for rhis pnrpojw*. that I »Tn a war*' of in fb«t, 
by Captain Beilford. and a^loprefl and ♦•xt*'nd#^ by Mr. AU-rnfid^-r f oo 
ingham, ami referreil to in hia rep«»rt to the f^ommiiwoTi^T^ of VorfbTfi 
Lights, in IdM. My imprPMHion m that rh« 'ly-ct^o f>f ;»doptiT»'/ foor 
colors to represent i:h«t <*arr1inal pot ntj* i>f th«^ ^^mpf»^4, itn "-.tm a* '»rt^ 
time proposed by Mr. Cnningham for otT-^h/tr*^ ^Iniij^er-*. i«» t>i#. »A^t jyif, 
tem, and ahonlil he exTendt^l r«» .ill ^noy^. »nd ro v-^^o'iw ^Ua r^^^rfh^-f 
they be placed in riv»*r» fir ;»r -w-j*. Th^ int»TnnMi*»t*» '»/».irioj/i* ^^mi!*! )^ 
indicated by atripeft of rwo '»olor», '»r otiM^ vii*^. 

A^UL lam nnaa^qnainft-ri vitb :»nv -ufcti^f^f^or/ !«*^bM '»< 4».«.,»/,- 
ingsmiiid. 

n. I know of on tray -nf •^ablinf]^ 'h^ m^^rin^r 'o '*•?! ••'♦i. t^^i^'fAy 
from wfaac din»rrion i^ <w>nnd •om**. 

^ffl. On rlie ^crifii»ht»nairt-». .iiTi^Hj^nv f o b^ !#"yIiti/'.r-./,/'y* -/ .^^ 
^•"•'•Itjiink ir i* not «l«*irr*M#»''o«-r«'*>»-rf « ^^fji.t ,f ,!./,•.» /T*^ >**♦ 

^ffiL The iinlr ;ntHli0pnr»> ; ■',♦»> ■fiinL' y « i.a ,/i/».j*w.v.^rf / 
■****» ar iiTher Ti«T»>if -h^^onswit. ,nf . birtU- » «",nM i^ »;fl«/^^,i* y., 
^'^■ntniiiKUTf TTth -thipo i* ^#»a. 

^ fir i» iihiwtntHv i<»««p««»rr f.«r >... rtft»i.t,rt'»f;/«.-. ,ii.Vr/f ^ >/ 

• ft«? .■uroaranw. Tn .inr ■-rr,prT^.*>*. ;»^^ ^,,f j.^ .*. ,r y^ /.• / 

^'B'inilv wniivsiKnfi Miif* i . r»i^ .^ .r f'-**.- k. /..,- ... <». , » , 

••■hinM tith MxiliArr ;«j»*'it.*' i./-i -> ;.^ ..w,i...,. , #■ ^ . ,» 

t^nnnnentft ;ii»mti»r N> ' h«» .M»-.iii- -*;„•. ,^,,» , .. .1. ^ , 

*wini% a n i i F i. .mit v^.ii^h '• c<v|,*«vf,>ri /^r,*, ^ / ■ ,,- 1, 1 

"tiliiy "rf rhi»-!i«tit rt !**- .»»»n .^ ,tr^^,-. ^ : . , f 

t f • 
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order, therefore, that all offerers may base their tenderd on the same 
data, and so engage in a fair competion, it is absolutely necessary to 
furnish them with a plan and specification of the work to he performed. 
The plan and specitication embrace the information referred to in the 
queries, so that the only duty of the manufacturer is to see that his 
own department is fulfilled, and that the work is executed in terms of 
the specification. Without such a plan and specification it is not possi- 
ble always to secure good work, and it is not at all unlikely, when there 
is no regular plan and specification, that a high price has to be paid for 
inferior workmanship, without the power of being able to check it. 
Further, we have often, even with a specification and plan, had occa- 
sion to reject, in whole or in part, apparatus furuished by the%ii08t re- 
spectable houses, which without the plan an<l specification as a standard 
of reference, we could not have insisted on, but must have been con- 
tented to take the contractor's explanation of what he conceived to be 
the quality of work required, and on which vague conception he had 
made his offer. 

A light has often to be cut off, or its color changed, or its intensity in- 
creased in different azimuths, all of which must be considered by those 
who design the light, and the desired effect can only be attained by 
actual trial and adjustment of the light itself as viewed from the sea, 
which obviously cannot be intrusted to the manufacturer. 

From what we have said it will, therefore, be seen that we do not 
consider that it would either be economical or desirable, or even in 
many instances possible, to entrust the manufacturers who offer for the 
work to arrange its details and style of workmanship, and, therefore, we 
•conceive that the proper course, in order to ensure the best workman^ip, 
at the lowest costy is that which we invariably follow, viz., to take all 
such details as those specified in the queries into consideration when 
preparing the plans and specifications which regulate the carrying out 
of the contract between the parties, and in terms of which the different 
contractors make up their offers, and thereafter execute the work. 

NOTE AS TO APPARATUS FOR THE ELECTRIC LIGHT. 

Having never had an opportunity of seeing the magneto-electric 

• light, I shall not attempt to give any design for its apparatus, but I 

think it right briefly to describe certain optical instruments, some of 

which may be useful for lights, such as the electric, which, from the 

small volume of the radiant, possess very small divergence. 

Where additional honzontal divergence is required for revolving appa- 
ratus, I would recommend the spherico-cylindric lens which I proposed 
for light-house illumination in 1856. Where, from the tower being ele- 
vated much above the sea, increased vertical divergence is also required, 
1 would propose, as probably a better arrangement than merely depress- 
ing the spherico-cylindric lens, a new form, which might be called a 
differential lens, from the property it possesses of allowing the amounts of 
vertical and horizontal divergence to be adjusted in any required ratio. 
One side of this differential lens would resemble FresneFs lens, in hav- 
ing surfaces curved spherically, while the other side, instead of being 
plane, would be ground to a; double curvature, the one horizontal, to 
produce the necessary azimuthal divergence, and the other vertical, to 
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^ve the necessary dip. . In fixed lights, the central refracting belt may 
be corrected for dip by a slight vertical curvature on the inner side. 

As it is probably impossible to give any additional curvature to the 
totally reflecting portions of the apparatus, the rays, after passing 
through the ordinary apparatus, might pass through differential refrac- 
tors placed in front. One face of each refractor would be straight ver- 
tically and ground to such a curve horizontally as would give the inci- 
dent rays the required amount of azimuthal divergence, while the other 
face would be straight horizontally, but would be curved vertically, so 
as to give the necessary amount of dip. Similar refractors, circular in 
plan and curved in the vertical section, to give the required dip, might 
be constructed for fixed lights, or, to dispense with an additional re- 
fracting medium, the glass panes of the light-room might be so as to an- 
swer the same purpose", the horizontal curvatures being omitted. These 
refractors might have different curvatures, so as to allocate the quan- 
tity of the light to be sent in different vertical sectors proportionally to 
the distances from which the light requires to be seen in such sectors. 

In azimuthal condensing lights, whether fixed or revolving, the 
straight prisms which form part of the auxiliary apparatus might, 
where the height of the tower renders it advisable, easily be ground 
for the dip to a vertical curvature on one side. 



I. S. BarrasH, C. E., 5 Culford Grove, De Beauvoir town, Lgndou, N. 

XI. An instrument may be made to determine the distances of lights 
as soon as they are visible, and irrespective of their height, on the 
geometrical principle that the angles at the base of an isosceles tri- 
angle are equal, and on the optical priuciple that the angles of Incident 
and reflected rays are equal. Thus, let an instrument be constructed 
with a fixed reflector and a movable one, the latter having an arm or 
lever with a graduated scale and vernier, and a magnifier for reading 
off as in the quadrant, or the index glass may slide at right angles to 
the axis of the visiou, and then equal divisions of the scale and vernier 
will represent equal distances from the observer, the horizon glass being 
silvered half way up, and having a small telescope to assist the sight, 
in the usual manner of optical instruments for taking observations. 

XII. a. I beg to draw the consideration of the Royal Commissioners 
to a means of constructing light-houses in exposed situations, and 
applicable to many where floating lights are now moored, it being pre- 
mised that a light-house will always be preferred to a floating light, 
wherever it is possible to substitne the one for the other. 

This means is by sinking large wrought-iron cylinders or caissons in 
the position required, excavating the interior until a good bottom is 
found, or a foundation formed, filling up the void with concrete, and 
then erecting thereon a stone or iron tower, according to the funds at 
command, stone forming an unexceptionable tower, but iron offering a 
cheaper course of construction, while the caisson may be carried 20 or 
30 feet above high-water level, and form a breakwater to protect the 
tower in rough weather, and in fine weather a terrace f(»r the recreation 
of the keepers, while, if necessary, it might be made an element in the 
means of rescuing life from shipwreck. 




The writer endeavored, some ten years ago, to draw the attention i 
the authorities concerned to this proposition, but the sinking of cylii 
ders for foundations was then, comparatively speaking, in its infancy 
Nothing had been attempted beyond cylinders of six and seven fe 
diameter, while Dr. Potts's experimental beacon at the South Callipi 
Sands had but recently proved a failure — a failure which might hai 
been anticipated, seeing that the cylinders were merely stuck in tl 
sand, and had no foundation. Now, however, by the introduction 
the system of working and excavating under a pressure af air, usiiM.^ 
the cylinder as a deep diving-bell, exposing to view the whole area c^/" 
the bottom, and so offering every facility for procuring a good found^t- 
tion, the probability of failure, if the works are properly and cautiously 
conducted, is exceedingly remote. 

The wrought-iron caisson for the centre pier of Saltash bridge is sunk 
to a greater depth than would be required for a light-house in the 
position of the Gull Stream floating light, its diameter is nearly enough 
for a first-class tower. The cylinders for the bridges recently erected 
over the Nile are sunk from 90 to 100 feet below the water level. 

The Gull Stream light is moored in 54 feet, the bottom sand and 
shingle, the nearest chalk soundings 62 feet, no doubt the solid chalk 
formation as in the adjacent coast. The South Sand head light is 84 feet, 
nearest chalk 95 feet. The North Sand head light is 60 feet, cl^lk 
probably at 75 feet. The Nore light in about 30 feet, and the two 
Formby Channel lights and the Northwest light-ship in about 40 feet. 

There is every probability that in any of the above positions, where 
the sands and channels are sufficiently permanent to justify the erection 
of a tower, a light-house could be erected, the ultimate possibility being 
determined by sinking a small experimental cylinder to see if a bottom 
can be found or a foundation formed at a depth which can be reached 
by the workmen. 

b. The above system is believed to be eminently adapted for beacons 
in sands, silts, or loose earthy bottoms in exposed situations. A series 
of small cylinders may l>e sunk until each is properly placed on a 
foundation, then filled with concrete, and braced together in the super- 
structure. 

XVI. a. Buoyage. 

The forms of buoys in present use, and those proposed which have 
come within the cognizance of the writer, are ineligible for the purpose 
intended, their excessive motion rendering any distinctive mark upon 
them (when visible at all) impossible of identification. 

I beg to suggest that buoys be constructed of two separate but in- 
tegral parts, one part to give flotation to the entire mass, and another part 
to always stand vertically, (or nearly so,) and be the signalling object. 

This I propose to effect by having an aperture in the centre of the 
floating part, (which may then be a right-lined figure instead of a peg- 
top form,) through which to pass and hang in swivels, the vertical part, 
which is to form the signal, passing it into the water a certain distance 
and weighting it at the bottom to keep it steady and vertical, and 
allowing it to stand above the water surface, say 15 feet, or other suit- 
able height, according to circumstances. The method of mooring should 
be with three chains. * 

b. The above description of buoy is believed to be equally eligible 

for flheltered situations. 
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XVII. Tes. I beg to suggest that on th^ top t>f t W »^>i\vM)d Ni^HiiMi) 
signalUng part of the buoy there lie fixed lai^i^e bU>ck Kmun)) uuiiioi^^m 
say 10 feet high, indicating the depth of water at that |H^ii)t a.^* fathouia 
of water, while rocks and shoaU might have their iiiitialn H\e«i. Th«^ 
baoys being so moored that they cannot turn rtmnd and pnvHont \\\^ 
edge of the letters or figures. Could be applitsl to lnu»>*« now in u«f*» 

XIX. A bell, similar to those of clocks and alarnis, but \»f MUtl\ci«'Ut 
maguitude to be heard one or more niih's, 

XX. Placing the bell in the focus of a paraboloidal n»lieotor» V«^ \ 
making the bell to revolve and strike a given or certain number of tiUMMi 
iu oDe revolution, when the maximum and mininunn or varying iuton- 
fiitiesof sound would indicate the line or direction of tlio Niguul. 

XXI. The surface of water is pn)bably (if not ubsolutoly) tho bowt 
conductor of sound, and a fog-signal should, thi'n»l*ons bo phiceil on a 
separate gallery, (instead of the gallery around tho lauttM'U,) and itM 
near the surface of the water as is pructicabh', having du(Wi*giird to 
the height which heavy spray may be thrown during tht» periixl of logn, 
say about 30 feet above Trinity datum or high-wattT hwel. 

XXV. A good system of identifying light-houscH an<l float iiig lights 
by day may be eft'ected by coloring the body of tho towor of tho forinor 
and the side of the hull of the. latter in large pattortin, <MiiiHlMthig of 
the three simplest geometrical tigures, the squaro, the triatigin, and tho 
circle, with the three primary colors, red, blue, and yollovv, tog«Mi#«i' 
with black and white. Floating lights having their nnint MignalM agrm^- 
ing in shape and color with the pattern on the hull. 



'Traoiilstion.; 

G.Magnus, Berlin. 

V. If there be placed before a lamp, or any ifihcr imtw,p> nf Dghf , Mi 
the focal distance, a cylindrical lens which in )t4fuiu\t^\ hf mt^i pintt^ 
and one cylindrical surface, or by two cylindnr',al Aurfa/'^^A, iht^ nnpn tit 
which are horizontal, the rays proce#r#!ing ff#mi f h**. mmrt.^. iff ligtif, \u * 
vertical plane {lerpendlealar to the axiA of %hf. \fnn i$f$i pfttttU^) Ut tntn 
another. If we now soppone th#r Urtwi cnrv^A^ n^f i)mi H ninti^f^ Hi i^f^ 
focal distance in each vertieal plan« thatt yt»t^^M thrmigh i\^ nfmtf'fi iff 
light, the rays proccediikg fmoi tk#r leiM m* &.nr^M\ ffW ft nfm^A ^^h'tf'U m 
bounded above and below bjr parallel nntls^,*^, mf4\ tfif Mfft^t n^/l^ fry 
planes which paaw tbnmgh the jvioree nf( light ar»d ^h^^ v^f M/'^f f^n^n 
of the lens. If the lens lie *> pUeed Rbaf. f hejw, f»yn Hf^f^h »w«y tfv^f 
a part of the surface of che sea, t:h«» Ught m vimM^^ Uf h\\ v^^^i^M fhnt 
Arrive within that si^flMC^ It will not, he p«>mm)-rie wif h « 4ir»g)^ \^f}n f/y 
illaminate a rery laagb Mirfiiee «rf nhe **?>. Thi«< M-»j^^f. &nrt b^ nfimfyt^A 
only by mean* oC aevecai •♦mtli l<ni«eH, ^liu^M /w^ otm^ MfKitb/'r ift twft 
rows in soch a Maaaer nbac t;hose «>^ nhe upper ffrv Ah<m}/\ M nitnnff'6 
above the mteistieea of t;be low«*.r. tr, im ^eif-Avid^nf th/tt th^n ^fr<*b 
lens, or at least eaeh mw otf Unmew. moMt ]i\f*v& }t< pf'fnWnt ^mft-f^ f4 
light, and that Che two row:* niiiMf l>e in«^lioed ?w>m#Mvh»tf ^^fff-tM^fSw. 

SnehdiMiUfr eiBvetl cylindrical ieni**«. if rh*»y ^'v n<>t tM^mtf' r/r JrA 
toonmch earrsft, ntif^hi; 1m ma«te ^te^ording t^v fh^ ff>\\^\v'\t\^ rft^thM 
given at TU et 
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A strengthening of the light might still be attained by the placing of 
concave mirrors behind the plane of each lamp.- It is snperflnous to 
mention that these must be brought into such a position that the 
flame is in the central point of the mirror. 

VII. c. Lenses may be constructed of sheets of glass fixed together, 
between which water or some other fluid is placed. In order to give the 
necessary curvature to the well-ground and polished sheets, there must 
be prepared in iron a segment of a sphere of the size and curvature 
which the lens should receive. This segment is placed in a great niuffie, 
or a suitable reverberatory furnace, the sheet of glass is laid on it and 
heated till it becomes soft. Thus it sinks down on the spherical seg- 
ment and takes its form, especially if the curvature be not too great. 
Two sheets thus curved, or one curved and one plane, may be adjusted 
with their edges in a S'Jtting of metal, and the space between filled 
with water or some other fluid through an opening in this setting. 
Since at present very large sheets of glass are prepared, very large 
lenses may also be obtained. 

XVI. c. For the illumination of buoys at night the electric current 
may be employed. The buoy must either be wholly of glass or it must 
carry a water-tight lantern, which always assumes the highest position 
as well when the sea is high as at its ebb and flow. Into this lantern 
must be hermetically fixed a cable containing two wires, through one 
of which the current flows to the buoy, and through the other back 
from it. 

The so-called electric or coal-point light is, on various grounds, not 
applicable. But a fine platinum wire stretched between the two con- 
ducting wires may be maintained at a white heat by a constant current, 
or, what is better, an induction apparatus may be employed, and by 
means of it a Greissler's tube may be rendered luminous. If the rarified 
space through which the stream passes in such a tube is of very small 
diameter, the light that this space sheds abroad is of extraordinary 
intensity. 



I. The Earl of Rosse. 

I have not had sufficient experience at sea to be enabled to speak 
with confidence upon any of the points raised in these questions, and 
although I venture to make a few suggestions, it is more, perhaps, with 
the view of showing an anxiety to co-Ciperate in every way in my power 
with the Royal Commissioners, than in the expectation of being able 
at present to propose anything useful. 

II. The electric, the oxyhydrogen, and the oxycalcium lights far sur- 
pass in brilliancy the best oil and gas lamps, and if not too expensive 
there seems to be little doubt they might be advantageously employed 
in light-houses. The experiment atthe South Foreland will, I presume, 
decide the question as to the electric light. The only inconvenience 
which I have experienced in some experiments with the lime light arose 
from the occasional splitting of the lime cylinders. They are usually 
turned out of solid lime, with a central hole drilled out. We found 
that they might be quickly made with powdered lime driven over a 
piercer in a brass mould like a rocket. To prevent the lime from ad- 
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hering to the brass, a thin card wa« interposed. In the limited experi- 
ence we had, these cylinders did not crack. As to the expense, the 
principal item would be the light expended in producing the necessary 
amount of divergence, and that would depend upon circumstances. 

III. I do not think there would be much difiScnlty in making one or 
indeed both gases in a light-ship. 

IV. I think a well-made parabolic reflector. Almost all the light, 
indeed, all the light where a lime cylinder is employed, is received by a 
parabolic reflector of suflicient size, aud silver reflects about 92 rays in 
a hundred. 

V. The dioptric apparatus. 

VII. The present mode of figuring parabolic reflectors appears to me 
to be very defective. The paraboloid is a figure of revolution, and it 
can best be produced by turning. A cutting point guided by a para- 
bolic templet would give, in my opinion, a paraboloid very superior in 
accuracy to one produced by any process of hammering, as at present. 
The templet might be made in different ways. For instance, a cone 
can be produced by the lathe with extreme accuracy, and therefore a 
section of a cone. The reflector must be cast of gun-metal turned, 
electro-plated carefully, and finally finished in the lathe, "^he increased 
accura<5y would only tell, however, in the case x)f a small source of 
light, or the central portion of a large one. 

IX. Possibly in some cases it might be important to be enabled to 
identify a light with certainty, even at long intervals, say half an hour. 
A sm'all cartridge of strontian fire would probably effect that object, 
and self-acting apparatus could obviously be contrived for producing 
the ignition at the required interval. Where there were several oil 
lights, to make one a lime or electric light, would, I should think, com- 
pletely identify it. 

XI. In the first case, I know of no shorter (»r better method than that 
given in the Scientific Manual. In the second case, photometry appears 
to me to offer the only chance of even a rough solution of the question 
practically applicable. If the intensity of the light and transparency 
of the air were nearly constant, a scale of distance might be made con- 
nected with the thickness of tinted glass required for the extinction of 
the light. The practical arrangement would be a telescope furnished 
with a wedge of tinted glass giving mot'on to a scale. I have, how- 
ever, had no opportunity of trying the experiments. 

XrV. It appears to me that the form should in some degree vary with 
local circumstances. For instance, if with the aid of a suitable rudder 
the vessel can be made to ride head to wind, then it should be hmg, 
sharp, and of such lines as to roll least. On the contrary, if the 
strength of tlxe .tide is sometimes overwhelming, and means cannot be 
found by extra moorings or otherwise to keep the vessel head to wind, 
there seems to be no alternative but a very large beam. A circular 
Vessel would obviously be in great danger if driven from her moorings. 
If the Commissioners have n'ot yet examined Mr. Babbage's suggestions 
for improving light-houses, I think it desirable that they sh(mld do so, 
as he is a man of great knowledge and great inventive powers. I am 
not, however, sufiSciently acquainted with his views to be enabled to 
give a practical opinion on the subject. 
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I. George Gladstone, of 8 Austin Friars, London. 

II. I have never seen the South Foreland magneto-electric light, but 
I have heard it most highly spoken of by shipmasters and others. 

X. a. Of colored lights, red and green present the greatest contrast, 
(to those, of course, Avho have, a true perception of color,) and at the 
same time are the most readily distinguished, from -white light. I think, 
however, that the colors generally adopted are of too deep a shade. If 
the green contained less blue, and the red more nearly approached a 
scarlet than a crimson, the contrast would be more marked, and less 
light would be absorbed, so that they would be visible at a greater dis- 
tance. 

b. White light can be seen at a very m nch greater distance than the 
same light colored by glasses, especially during a fog, colored lights 
being visible only with great difficulty under such circumstances. 

XIV. Not circular. This form will present the greatest possible resist- 
ance in proportion to its size, so that I doubt whether any ordinary 
moorings would hold a vessel of sufficient size of this form. The resist- 
ance of any vessel is dependent on the midship section, so that you can 
lengthen a vessel almost indefinitely without materially increasing 
the resistance, (the increment in such case being principally due to 
mere friction,) provided you do not alter her beam, and as the longer 
she is the sharper you can make her, I would suggest a long vessel with 
small beam, with a fine entrance, but full in the run, only just tapering 
sufficiently to avoid friction of the water against the ship's side. The 
fineness of the entrance would reduce the resistance as much as possible. 
The length of the vessel would tend to her steadiness and ease of 
motion, and the heaviness of the run in proportion to the entrance 
would keep her head well up to the sea. 

XV. The hawse holes should be near the water line, and only a short 
distance in front of the centre of displacement, so as to avoid the strain 
caused by the pitching of the vessel, which would necessarily be 
increased the further they are carried forward. 

XXI. Close to the surface of the water, as that will prevent the 
sound from spreading, (a« far as possible,) and as all sounds have a 
constant tendency to rise, it Avould soon be lost to those on board a 
vessel if it originated from any elevation. 

XXII. The light should, in my opinion, be placed as high as possible. 
There is frequently a dense fog near the surface of the water, while it is 
perfectly clear above, and I think a low light is nore likely to be 
obscured in this way than one in a high situation is by the lowness of 
the clouds, and as a good white light can be seen from a ship's deck in 
ordinary weather as soon as it rises above the horizon, the higher it is 
placed the more useful it will be. 

XXII. Telegraphic communication may be extended to many of the 
light-houses around the coast with most beneficial results. Many of the 
disasters which take place arise from the ships being overtaken by 
severe weather before the crews have had time to prepare themselves 
against it. 

The keepers of the light-houses which are in the most favorable situ- 
ations for making meteorological observations might be instructed to 
watch the approach and course of storms, and to communicate at once 
by electric telegraph with the other light-houses which are likely to 
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come within the range of the storm, and by a code of sipials the infor- 
mation could be communicated to all the vessels i^ithin sight. By 
these means it woidd lie very easy to tell the shipping in the neighbor- 
hood from what quarter and how soon a storm might be expected, as 
each light-house keeper couhl be informed of the state of the barometer, 
as well as the direction and rate of the wind at the other points of 
observation, and by comparing them with his own observations, will be 
able to calculate its approach with tolerable accuracy. 

A military committee, whic h is now sitting at the War OflSce, White- 
hall, of which Deputy Quartermaster General Gordon is the secretary, 
has been considering the establishment of some military observatories, 
probably under the charge of the Corps of Engineers, at some salient 
points of the coast, to be connected with headquarters by telegraph 
wires ; and it has bef u suggested by this committee that it would be 
highly advantageous if such officers were at the same time to keep a 
regular daily meteorological register, and transmit their observations 
from time to time to Rear Admiral Fitzroy for permanent record, while 
any important atmospheric disturbances should be immediately com- 
municated by telegraph to the Downs, Lloyd's. Liverpool, and other 
places of importance to shipping. It seems probable that this sugges- 
tion will be carried out, and the scheme would be rendered much more 
complete were several of the most important light-houses around the 
coast to be brought into rapport with these military stations. As the 
light-boose keepers have many other important duties to attend to, it 
would not be desirable to tax them with so many details as may reason- 
ably be required of the military establishments. 

The necessity in the case of light-vessels swinging at their moorings, 
and of having at times a good length of cable out, seems to me to pre- 
clude the possibility of establishing telegraphic communication between 
them and the shore. In some cases, however, it might be arranged to 
convey the information to them by signals from a station on the main- 
land, to be repeated by the man in charge of the light-ship, for the ben- 
efit of others that may be at a greater distance. 
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I. William Braham Robinson, Esq., Senior Assistant Master Ship- 
wright, Sheemess Dockyard. 

IV. The dioptric system appears the best. The light should reach its 
brightent state once every minute. 

VIII. No. 

X a. Green. This opinion is formed from having attended trials of 
bow-lights for ships. 

6. Wliite light. 

XIV. A light-vessel, in an exposed position, is liable to break from 
her moorings, and therefore to be exposed to shipwreck ; she should, con- 
sequently, be fitted for sailing or steaming. Length conduces to the 
reduction of the pitching and ascending motions, and a moderately deep 
draught of water imparts lateral resistance, and consequently tends to 
lessen the rolling motion. As a ship always displaces a quantity of 
water the weight of which is equal to that of herself, it follows that 
after she is inclined from the upright position the water she displaces 

will be exactly c»qual to that displaced before the inclinati(m, therefore^ 
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the solid contents of thart part of the body immersed is equal to t 
solid contents of that emerged by the inclination ; but the forms of t 
solids immersed and emerged are not necessarily alike, and, if not sirailj 
the axis of rotation, and therefore the centre of gravity of the sbi 
must rise or fall during the inclination and return to the upright pos 
tion. From this, it will be seen that the centre of gravity of the sbi 
in a vertical sense, and the axis of rotfition, should coincide with tl 
water-line, to ensure an easy roUiug motion. Also, a light-vessel shoul 
have a sharp bow, as experience shows that sharp-bowed ships requii 
less heavy anchors to hold them than, ccsteris paribus, full bowed one 
do. ^ 

XV 6. Just above the water line. 

XVII. The buoys now in use might, by coloring them, be made appl 
cable for buoying coasts, harbors, rocks, shoals, and channels. A blac 
buoy being kept, to carry a vessel out of danger, bearing north, a wliil 
one south, a red one east, and green one west; and a buoy to be kei 
bearing N.E. might be painted black and red, and one required to It 
kept bearing S.E., white and red, and so on, with S.W. and N.W. 



Circular II. 

Paris, U 29 Juillct, 1860. 
Degrand, lug^nieur des Fonts et Chaussdes, 11 Rue Louis le Grand- 

I. a. II n'y a utilit^^ a indiquer au constructenr la hauteur du pha 
([ue lorsque cette hauteur doit ^.tre considerable et d'^paisseur, par e 
emple, 150 or 200 pieds. Au-dessous de cette limite les dispositions < 
Tappareil restent exactement les m^mes quelle que soit la hauteur < 
la tour, et le constructenr n'a pas int^r^t h la connaltn^; au contrail 
lorsque la hauteur est plus grande et surtout lorsque le phare doit et 
situ^., par exemple, sur des falaises, ^lev^es, une c6te montagneuse, & 
il devient n^^cessaire d'incliner l^g^rement les lentilles et de relever 
lampe plac^e au foyer, et dans I'interdt de la bonne construction • 
Tappareil, il convient que la constructenr sole pr^venu d'avance. II ^ 
sans dire que la hauteur du phare doit toujours Stre compt^e k part 
du niveau de la mer. 

6. II est toujours n^-cessaire d'indiquer d'avance au constructenr Fa: 
gle exact de I'horizon k 6clairer. 

II. Lorsque les appareils lenticulaires doivent presenter les dispoj 
tions adoptees en France il n^y a nul int^r^t pour le constructenr k co 
naitre la hauteur du phare et I'angle h 6clairer avant de tailler 1 
prismes entrant dans la composition des lentilles. 

Le travail de ces pieces est dans tous les cas le m^me. 

Mais si Ton adoptait des combinaisons nouvelles de lentilles, comi 
par exemple dans le but de concentrer toute la lumi^re d'un phare s 
un point d^termin^, de la diviser en deux on plusieurs faisceanx suiva 
des directions sp^ciales, &c., il serait n^cessaire pour le constructs 
avant de commeucer le travail, de connaitre exactement toutes les do 
n^s du probl^me, parceque le profil m^me des lentilles devrait da 
quelques cifconstances 6tre calculi d'apr^s ces donn^es. 

Qaant aux armatures en bronze dans lesquelles les ledtilles sont mo 
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t^ il est tonjours utile de pr^venir d'avauce le construe teur lorsque le 
phare doit avoir nne grande hauteur parceque dans ce cas les formes de 
ces armatures doiveut recevoir certaines modifications toujours difficilea 
et dispendieuses k ^x^cuter apr^s coup. 

III. n est extrememeut ais^ de dresser d'avance des tables indiquant 
an constructeur I'inclinaison k assigner aux lentilles suivant la hauteur 
du phare au-dessus du niveau de la mer. Des tables de ce genre existent 
d^j^ en France, et il suffit de donner an constructeur la hauteur du 
phare pour qu'il sache imm^diatement sMl y a lieu ou non d'inclin^r les 
leutilles et de combien il faut les incliner. 

Quant k Tangle de Thorizon k ^clairer il suffit d'indiquer cet angle en 
degres an constructeur pour qu'il sache imm^diatement le nombre de 
lentilles k employer et Tamplitude k donner aux faisceaux lumineaux. 

Eufin pour les probldmes sp^ciaux d'^clairage qui pourraient se pre- 
senter et exigeraient le calcul de nouveaux protils pour les lentilles, il 
doit siiffire de quelques jours au constructeur pour faire ces calculs et il 
existe pour cela des formules d'uu usage aussi ais^ que celiii des tables. 

IV. Je n'ai pas eu connaissance qu'on ait eu occasion en France d'as- 
signer aux constructeurs des d^lais quelconques pour des calculs de ce ' 
genre. 

Eu France les ing^nieurs des phares, faisant des commandes, pr^parent 
d'habitude tons les calculs et arr^tent eux-m^mes les dispositions des 
appareils, le constructeur n'a k cet ^gard qu'^ se conformer strict^ment 
k I'ordre qu'il recoit et aux instructions qui lui sont donnas pour I'in- 
venteur. 



Paris, le 20 Juillety I860. 
Monsieur : Nous avons I'honneur de vous accuser reception des listes 
dedemandes touchant les phares que vous nousavez envoy^es il y a quel- 
que temps. Nous regrettons qu'une longue absence de M. L. Sautter 
00U8 ait emp^ch^s d'y r^pondre plus t6t. 

Sur plusieurs de ces questions, tout ce que nous pourrions dire a la 

<5«nnni88ion est d^jA, parfaitement connu d'elle, soit pour avoir ^t^ im- 

prime dans des ouvrages spdciaux tels vue ceux publics par MM. Thomas 

®t Allan Stevenson, par le Gouvemement Espaguol, &c., soit pour ^tre 

"® plus longtemps pratique eh Angleterre ou dans d'autres pays. Nous 

P^iisous toutefois que la commission trouvera quelques renseignemena 

^ouveaux sur ce sujet dans la *' Notice sur les Phares lenticulaires," que 

^oug avons fait imprimer I'annee demi^re, et dont nous vous prions 

^ accepter un exemplaire. 

Nous nous bomerous-^ inscrire en face de chaque question, la page- de 
^* iiotice qui referme la r^ponse, ajoutant, pour quelques unes d'entre 
*"^8 les observations que nous out sugger^es notre experience person- 
««lle. 

Agreez, Pc. 

L. SAUTTER & Ce. 
Au Seckktaire de la Commission Roy ale des Phares, &c., 

7, Milbavk street y London, 



204 

I. L. Sautter & Ce., 37 Avenue Montaigne^ Paris. 

IV. Voir Notice sur les Phares, pages 13, 14, 15, et les planches ^ 
suite. 

Dans notre opinion I'apparence de phare dite d feu fixe varHpar da 
4dat8 peut donner lieu k des m<^prises, et 11 vaut mieux autant que posfii 
ble s'en dispenser. Nous peusons toutefois que dans les phares ^ ^latf 
une petite portion de la lumi^re doit ^tre conserv^e sans forme de fei 
fixe, de mani^re que les ^clipse-s ne. soient jamais totales. 

V. Voir Notice sur les Phares, pages 13, 14, 1.5, et les planches ^ 1 
suite. 

VI. Le systeme lenticulaire est sans aucun doute applicable aux fen 
flottans, (roir planche 42 de notre ouvrage.) Nous construisons en < 
moment trois appareils de ce genre pour un gouvernement toanger. 

VII. 6. Quant k la quality du verre, il faut so pr^occuper de sa bla. 
cheur et de sa puret^, mais plus encore de sou inalt4rahilit4, Le pl^ 
souvent les verres trh hlancs ne le sont qu*^ la condition d'etre trk t^ 
dreSj c'est k dire, de perdre promptement leur poll et leur traiispareis. 
k Fair de mer. Plus le verre contient de silice, meilleur il est. 

d. Voir notre Notice, pages 22 et 23. 

VIII. Non. 

IX. A nos yeux la coloration rouge doit 6tre la seule employee. ] 
verre rouge qui doit ^tre pr^f^r^ est celui connu en cristallerie sous 
nom de double d Vor, parceque c'est le seul qui colore la lumi^re sans « 
absorber une grande portion, comme tons les autres. Ce verre etai 
fort cher, et ne pouvant etre obtenu en grandes feuilles, la meilleu: 
mani^re de I'employer est d'entourer la chemin^e de cristal blauc, d'a 
manchou en verre colord comme il a 6t6 dit plus haut. Ce moyen ei 
pref(^rable ji I'emploi d'une chemin^e en verre de couleur, parceque 
celle-ci se brise, le phare devient blanc, ce qui est un grave inconv^nien 

X. a. Le rouge. 

XIII. Voir pages 15, 16, et 17, de la Notice a les planches k la suite. 

Nous recoramandons particulierement pour les appareils de quatrien: 
ordre le systeme de rotation sur pivot i planches 31, 32, &c.,) qui 
donn<^ d'excellens r<^8ultat8. 

Pour les lampea nous recommandons beaucoup Temploi des lampes 
reservoir sup^rieur place tout en haut de I'appareil, avec ^coulemei 
d'huile r^gl^ par une soupape conique. Le maniemeut de ces lamp 
est rendu tr^s commode par I'addition d'une pompe servant k remont^ 
rhuile dans le r<^servoir sup^rieur. Nous en avons construit de cet 
esp^ce qui fonctionnaient parfaitement. 

Circular II. 

I. a. Ce renseignement est indispensable dans le cas ou la hauteur i 
phare est telle qu'il faille donner aux rayons une direction plongeant 
parcequMl en traine des inoditications dans la construction de I'appare 

6. Ce renseignement est nec^ssaire ^galemeut parceque dans Tarcq 
ne doit pas etre ^clair<^, I'optique est remplac^ par des r^flecteurs. 

II. Autant possible ces renseignement doivant ^tre donnas au fabricai 
en mdme temps ((ue la coiumande. Cependant pour le premier ce n'e 
pas indispensable, il sulDt qu'il Taie au moment ou il fait le montaj 
dans I'atelier. 

III. Cea donn^^es existent, il est en tout cas facile au constructeur ( 
les calcular, et c'est g<^n<^ralement lui que Ce soin regarde. 
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1 Hanoveb Chambers, Buckingham Street, 

Adelphi, July 23, 1860. 
Sir : In drawing the attention of the Royal Commissioners on Light- 
houses, &c., to the " Universal Lime Light Company's Oxyhydn>gon 
Lime Light,** which they did the company the honor to inspect at their 
chambers in Adam street, Adelphi, I beg to observe thait the adapta- 
tion of the lime light to the purpose of coast lighting is one of the 
primary object* which successive improvers of that system have had in 
view, as being one of the most important uses to which it could be 
applied. 

Although many attempts have been made from time to time to obtain 
from this system a uniform and continuous light for a lengthened 
period, they have from the early attempts of Drummond to the present 
time failed to realize such a practical result. 

The Universal Lime Light Company have, however, been the means 

of successfully introducing this light in such an improved form that it 

has been rendered steady and continuous for any desired period of time. 

The eminently successful application of it to the South Landing 

8ta;^e at Liverpool, during a period of two months, and likewise at the 

^ew Westminster bridge during a somewhat longer period, have resulted 

in such an amount of experience, not only in the manipulation of the 

light, but likewise in the production of gases employed, (viz., oxygen 

and. hydrogen,) which can now be procured at a cost little if it all 

exceeding that of ordinary coal gas. The probationary experience has 

like^se shown the probability of a still further reduction in the cost 

of tihe elements of the light, which, from its high illuminating power, 

^H place it in such competition with coal gas, that its illuminating 

value for equal cost will be at least fifty times greater; its peculiar bril- 

liaticy, penetrative power, and high intensity conducing to this end. 

Xu addition to the demonstrations already alluded to, the public will 
sl^oxtly have an opportunity of forming a judgment on its value for the 
important purpose of light-house illumination, as the " Universal Lime 
Light Company" have been directed by the Elder Brethren of the 
Trixiity House to place their light in the South Foreland light-house, to 
commence on the 1st of October ensuing.* 

Other large and important applications of the lime light are now 
^ii^^er negotiation, so that its introduction as a useful, economical, and 
permanant light may be considered as no longer a problematical or 
doubtful question in the science of artificial light. 

^ith regard to its adaptation to buoys and beacons afloat, the com- 
Pany are prepared to apply their light to such objects for a period of 
several consecutive days, in situations where there exist no facilities 
^or daily communication. 

I have, &c., 

AMHT. H. BENTON, C. E. 

•Universal Lime Light Company, Limited, 

(Engineer's Department,) 36a Belvedere Road, 

London^ December 3, 1860. 

Sir: The looking over the proof of my evidence respecting the lime light, I have 
erased the date of exhibition at the South Foreland light-house. It has been pro- 
longed by circumstances over which the above company have no control, but which 
'Will only cause a short delay in its completion, as the apparatus is in a very forward 
state, and part in progress of erection at the South Foreland. 

I have, &c., 

AMHT. H. RENTON. 
J' F. Campbell, Esq. 
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Note. — This letter was accompanied by the following answers to the 
qaestions of the Commissioners, and by a pamphlet containing obser- 
yations on the lime light: 

I. Amherst Hawker Ren ton, C. E., 1 Hanover Chambers, Buckingham 
street, Adelphi, Engineer to the Universal Lime Light Company, 
(Limited.) 

II. Yes ; I consider the oxy hydrogen lime light better adapted for the 
production of light for light-houses and floating-lights than other 
known methods of lighting in general use. 

III. Yes; the improvements made in the above light since the time of 
Lieutenant Drummond, and the experience in its use, render the con- 
tingency named a very remote possibility. 

IV. Reflectors are calculated to show the greatest possible quantity 
of light produced from any source or method of light; but it is ques- 
tionable whether a combination of the catoptric and dioptric systems 
may not unite the peculiar excellencies of both, and produce a more 
perfect instrument than either separately. 

X. Red, for lights of extensive range; but the loss of light by absorp- 
tion is very considerable, and sufficient to discourage the use of that 
mode of distinguishing lights where it can be avoided. Other colors, 
green and blue, are sometimes used but with trifling eftect. 

XIV. I consider the method of construction proposed by Mr. G. Her- 
bert as best suited for floating lights, embracing the desiderata here 
enumerated. These light- vessels are of a circular form, and moored at 
or near the centre of gravity. 

XV. a. I am of opinion that a modification of Mr. G. Herbert's system 
of mooring might be advantageously adapted to light-vessels of ordi- 
nary construction. 

XVI. a. I consider Mr. G. Herbert's hollow-bottomed buoys, moored 
at or near the centre of gravity, to be the best form of construction, 
and the most conspicuous as sea marks. 

6. Ditto, ditto. 

c. An adaptation of the oxyhydrogen lime light, which, by the use of 
compressed gases and a suitable arrangement of the lime wick, may be 
made available for two or three weeks' supply, in situations where 
access can only be occasionally obtained. 



I. Sir David Brewster, F. R. S., Principal of the University of Edin- 
burgh. 

II. I consider gas to be in every respect superior to oil, and gas with 
oxyjreu as superior to either, as suggested by me in the Edinburgh 
Review in 1833. I have given reasons for these opinions in the Edin- 
burgh Review, 1833, vol. Ivii., p.»189 and 192, and Edinburgh Trans- 
cript, vol. xi., p. 69. For new and cheap methods of producing oxygen, 
see Comptes Rendus, 26th November, I860, p. 822, by M. M. Sainte Claire 
Deville and H. Debray. 

III. There is no danger which cannot be removed by proper precau- 
tions, and I am of opinion that gas may be safely substituted for oil. 

IV. I consider polyzonal lenses, or rather lenses in which the zones 
are composed of separate pieces, as superior to reflectors, whether 
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of metal or reflectiiig prbans. The v^aot ci how w j p f D ^fr in i^lass^ wIm« 
in large pieces oreotiie son^s. makes tbe leoMss imperftict. A MMie 
compoHed of a number d piecic^ most be soperior to the finest estiiv 
zone that can be made. I consider dint glass to be, for many ivawms. 
superior to plate or crown ^^awL 

y. I coiLBider the ITMlf Lifki Ajtgmwmtm*, or bolopbote,) as dcsciibed 

by me in 1^2 in the Edinbor^ EmK y t i ^ p m i im Art. Bt'RXixi* IxstsC- 

MENTS, and in 1827. in the Edinbni^ Tran^ieript, toI. xi^ p. 5S. consist- 

log of tvs-o polyzonal Ibises, with sniall«- lenses and lateral rriiectois;. 

and a spherical minor in whose focus the light is placed, as adoiding 

the betit means of iUumination in light-honses. If the minors air 

plated ^with silver by M. Foncault's methmL their inflecting powers wiU 

be great y and their distiibntion of the incident light superior to what 

is obtained by reflecting piisms. I am of opinion that a spherical 

mirror, composed of fliut glass piisms. is greatly inferior to one made 

by M. Foncanlt's process. Every ray passes through a thickne«is of 

glasH equal to the diagonal of the prism, and the slighted error in the 

angles of the prism will occasion an enormous deviation in the i^^flected 

ray from its proper direction. 

VIII. Colored fluids may be advantageously used. 

IX. b. Colored chimneys are veiy bad. The light should fall perpen- 
dicularly upon the colored medium, whether solid or fluid. That is, the 
colored medium should be bounded by spherical surfaces, of which the 
light is the centre. 

X. a. This is not a matter of opinion. It should be determined expe- 
rimentally both for solids and fluids. ^ 

b. This depends upon the nature of the fog. Bed light would be best 
in some fogs, and white light in others, supposing the light to be equal 
in intensity. A white beam of light deprived of all its colors but red, 
hy abaorbtion, will not be so serviceable as the white beam itself. 

ON THE EXHIBrnON OF OCCASIONAL UGHTS. 

Assuming that a dioptric apparatus, illuminated by oil or gas, is suffi- 
cient for any light-honse in ordinary states of the weather, it is desira- 
ble that in fogs an occasibnal light shonld be introduced, in order to 
increase the distance at which it can be seen. 

The introduced light may be a Dmmmoud light, or an electrical one, 
or one of oil or gas rendered more intense .by oxygen, or even one of oil 
or gas alone; and it cannot be doubted that if the range of the light 
should be extended a few furlongs, or even a few hundred yards, serious 
disasters might be prevented 

The mode of introducing occasional lights has been shown but not 
described in my paper on light-houses.* Two methods of doing this are 
shown. In the first method the additional light is made to pass through 
the lamp or gas flame by the refraction of the lens, so that it is intro- 
dneed into the principal beam as if it radiated from the flame. 

But as the additional light thus employed is only the portion of it, 
intercepted by the lens, the figure shows another mode by which the 
whole light is introduced into the principal beam. This is eft'ected by an 

ellipsoidal mirror. The same effect may be produced by means of a 

_ - 

*Edin. Trans., vol. xi., 1827. 
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small holophotal apparatus of lenses and mirrors, which, in place of 
producing a parallel beam, produces one which converges. 

Although the two first of these methods are distinctly shown, yet they 
are not described in the paper, in consequence of the note describing 
them having been lost by the printer, and the omission not perceived 
by the author of the paper ; but to any person acquainted with optici 
the figure requires no description. 

These methods are applicable to all lights that are either revolving c 
employed to illuminate only a portion of the horizon. No additionj 
light can be introduced into fixed lights which illuminate the who' 
horizon, otherwise than by removing the ordinary light, and subsl 
tuting a stronger one in its place, or by increasing the intensity of tl 
ordinary light by oxygen gas. 

ON FIXED LIGHTS WITH MANY l-TLAMKS. 

In fixed lights where a single flame is placed in the focus of the dio 
trie apparatus, we are limited to a flame of oil or of gas of a certain sis 

In order to get rid of this limitation and to obtain a more powerf 
light, I propose to construct the dioptric apparatus so that its focus 
not a point but a circle or ring, and in this circle or ring I wonld pla 
a number of lamps or gas flames, which would produce a light of gre 
intensity. The refracted beam would, of course, consist of a combin 
tion of parallel and converging beams, subsequently diverging, but nc 
withstanding this convergency, a very brilliant 'light would be obtaine 
especially with gas flames. 

The additional expense occasioned by additional flames will not 1 
grudged by those who know the value of the life and property whi- 
are risked at sea. 

ON FIXED LIGHTS WITH ONE FLAME. 

In fixed lights with one flame in the focus of a cylindrical belt 
refractors there is no refraction in a horizontal plane, and consequent 
no condensation of light in that plane. This is unavoidable if an ui 
form belt of light is necessary, and if the apparatus is absolutely fixe 

In order to obtain a brighter light from the same flame, I propose 
place the lenses in a polyzonal frame, and to illuminate the obscii 
azimuthal spaces in one of three ways: 

1st. By having a flame in the focus of each lens, so that each lens m 
throw into the obscure azimuths the slightly converging beam which 
produced from the lamps out of its focus. 

2d. By giving an oscillatory motion to the lenses in a horizontal pla 
when one flame is used. 

3d. when a ring of flames is used, to give such a motion to the ri 
that each flame passes through the common focus of the lenses. 

The value of these suggestions can only be ascertained experimenta] 

ON DISTINGUISHING LIGHTS. 

In the use of colors for distinguishing lights, it is of great important 
when the color is redy to obtain a red which is different to ihe eye, a: 
also diflerent in its composition, from the red produced by the absoi 
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tioQ of a haze or fog. It may be difficult to tind a red which shall 
appear different to the eye, bat it is easy to obtain one different in 
composition. We may obtain a red, for example, which is comx>osed of 
red or hliie light, and when this is examined by a prism, it will be sepa- 
rated into two distinct portions, a red and a bJu^. We may obtain com- 
pound colors which the prism will separate into three, four, or more 
portions of light, and thus give a numerical character to the light. 

A numerical character may be obtained also from an analysis of the 
spectrum produced from lights colored by thin plates. 

Or by using polarised light, colored or uucolored, from which many 
distinctive characters may be obtained. 

Or by the analysis of polarised light after passing through thin crys- 
talline plates, such as those of sulphate of lime or mica. 

The value of these suggestions can be ascertained only by experiments 
carefully conducted. 

HOW TO OBTAIN COLORS OF ANY CHARACTER OR COMPOSITION FOR 

DISTINGUISHING LIGHTS. 

For catoptric light-houses the colored glass employed must be in large 
plates covering the mouths of the reflectors, and hence it is impossible 
to avail ourselves of media of which large plates cannot be obtained. 

For lenticular lighthouses much smaller colored plates are required, 
and we have, therefore, a greater range of media to submit to experi- 
ment. 
^^-j In order to obtain any particular color for distinguishing lights we 
cannot do it by the superposition of plates of different colors, as that 
would absorb too much of the incident light; but we may obtain it by 
placing side by side small areas of colored glasses, colored fluids, colored 
gelatine, or even colored minerals. 

If we require a colored plate for reflectors we can obtain one of any 
color we choose, or of any composition we choose, by forming a square 
or circular plate of ten, twenty, or any other number of different pieces, 
*^d.all the colors which those pieces produce will be mixed together in 
the general beam projected from the lighthouse. 

These pieces of differently colored medea may be cemented on one 
plate of glass with Canada balsam placed between two platesr Portions 
^f colored fluids might be placed in flattened or spherical bulbs, or even 
^^ flattened or cylindrical tubes. 

In the lenticular lighthouses the same thing may be done, the different 
Portions of the colored media being combined in a spherical surface, atid 
^^ this case the colors will be more completely mixed by the refraction 
^^ the lens. 

The colors of thin plates obtained by M. De La Rue's process might 
^ obtained in sufficiently large portions to be combined either with one 
another or with portions of differently colored media. When combined 
^ith one another these colored plates would give, by the analysis of a 
Piism, which might be placed at the eye end of a telescope, a spectrum 
divided into 2, 3, 4, 5, 6, or any other number of parts. 

I consider the method above described of obtaining any color for Dis- 
tinguishing Lights as likely to prove of much practical value. 

EX 14 

f 
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APPENDIX. 

I have had occasion to make various suggestions applicable to the 
improvement of light-houses in the following works: 

1. In a treatise on burning instruments, containing the method of 
building large polyzonal lenses, and a descriptions of tchole light appa- 
ratus, or holophote, for increasing the intensity and size of ehe refracted 
beams. This treatise was published in 1812 in the Edinburgh Encyclo- 
pcedia, vol. v., p. 140-143. 

2. On the construction of polyzonal lenses and mirrors of great mag- 
nitude for lighthouses, and for burning instruments, published in tb< 
Edinburgh Philosophical Journal j January 1823, vol. viii., p. 160. 

3. Account of a New System of Illumination for Light-houses, pula 
lished in the Edinburgh TransactionSy vol. xi., p. 33, Edinburgh, 1827. 

4. On the British Light-house System, published in the Edinburgh R4. 
tneir, vol. Ivii., p. 169, October 1833. 

5. Review of the Parliamentary Report on Light-houses, published i 
the Edinburgh Revieiv, vol. Ixi., p. 221, January 1835. 

6. Observations on the Distinguishing Colored Lights of the Bell Roc 
Light-house, published in the Edinburgh Review, vol. Ixi., p. 526-533, Jul 
1835. 

7. Memorial on the New System of Dioptric Lights, addressed to tb 
Right Honorable the Lords Commissioners of Her Majesty's Treasury 
1859. 

8. On Lighthouses, Life Boats, and Lightning Conductors, publishe 
in the Nortli British Review, for November 1859, vol. xxxii., p. 492. 

9. On the British Light-house System, published in the North BriU^ 
Review for May 1860. 

Various suggestions and descriptions of apparatus, and comparisoa 
of lenses and reflectors, &c., applicable to the improvement of Lighi 
houses, were communicated by me to the Scottish Light-house Boar 
between 1825 and 1835, and recorded in their minutes. I have bee: 
refused copies of these documents, on the ground that the clerks wer 
much occupied ; but some of them have been printed in the Appende 
to the Report and Evidence from the Select Committee of the House of Com 
mons on Light-houses, August 1834. 



FRANCE. 

Memorandum of the documents accompanying the note sent in reply to th 
questions proposed by the Royal Commission of Light-houses and Btioys o 
England. 

Paris, June 26, 1860. 
1. printed works. 

1. Description of the light-houses lit on the coasts of France on th4 
15th of August, 1855. 

2. Regulations for " gardiens." 

2, 3. Instructions sur le service des phares et des fanaux. 
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3, 4. Reply to claims made relative to the invention of lenticular 
apparatus. 

4. Detail estimatif du service de T^^clairage. 

5. " Cahier des chargt^s " for the supply of colza oil. 

6. Agreement made with a van contractor for the transport of (all 
belonging to) th^ service. 

2. DRAWINGS. 

7, 8. Lenticular apparatus of the first order. 

9. Lenticular apparatus of the second order. 

10. Apparatus of the third order (small pattern) and of the fourth 
order. 

11, 12, 13. Lamp flames of the various orders. 

14. Tide signals of the coasts of France. 

15. Phares des H<5aux de Br<^hat. 

16. Phares de Calais. 

17, 18. Phares des Baleines. 

19. Phares de la Canche. 

20. Phares de la Grande He Sanguinaire en Corse. 

21. Phare de Kermorvan. 

22. Tower for harbor light. 

23. Frame work in wood for directing harbor light. 

24. Cast metal lamp stand for harbor light. 

25. Light-keeper's house with fannly (small light.) 

26. Buoy " en tAle." 

REYNAUD, 
Ulnspecteur General des Fonts et Chauss^es, 

Directeur du Service des Phares et Balises. 



^(fks in reply to the questions proposed by the Royal Commission on the Light- 
houses and Buoys of England, 

L Administrative organization. 

A note was sent on this subject, on the 22d of February, 1858, to Loid 
Clarence Paget. The undersigned is informed that it has been trans- 
mitted to the Royal Commission, and t-o it he refers. 

The following is a translation of that portion of the paper referred 
to whioh relates to this subject : 

Notes on the organization and the expense of the Light-house and Beacon {Bali- 
^ sage includes huoys and heax:onSj ^c.) Service of France. 

ORGANIZATION OF THE SKRVICE. 

The centralization of the service of light-house and beacons dates 
from the National Convention. These establishments belonged to local 
^corporations, and a law of the 15th February, 1792, united them amongst 
^ I the duties assigned to the Ministry of Marine, but charged the Ministry 
of the Interior with the execution of the works. An imperial decree of 
the 7th March, 1806, changed this service to the Ministry of the Interior, 
and afterwards to the administration of roads and bridges ; but it pre- 
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scribed a concerted action between the two offices of the French A 
miralty and Home Office for establishments to be created, and t) 
disposition gave birth to the Commission des Phares, (Light-hoc 
Commission.) Instituted in 1811, this commission was composed in t 
beginning of three naval officers, three members of the Institute, ai 
three general inspectors of roads and bridges. The commission h 
now an extra member, and is composed as follows : 

His Excellency the Minister of Agriculture, of Commerce, and < 
Public Works, President, in whose absence the commission is preside 
over by one of its members. Messieurs Mathieu, retired Rear Admira 
Director General of Naval Stores, member of the Bureau of Longitade 
Julien de la Gran iere. Rear Admiral; Chopi)art, Captain ; Reil)ell, In 
spector General of Roads and Bridges and Naval Works; Gamier 
Inspector General of Marine Engineering ; Leonor Fresnel, retired In- 
spector General of Roads and Bridges, former Secretary to the Commis- 
sion ; Begat, Hydrographer-in-Chief to the Admiralty ; Mathieu, membei 
of the Academy of Sciences and of the Bureau of Longitude ; Dup^rey, 
member of the Academy of Sciences Leonce Reynaud, Inspector Gene- 
ral of Roads and Bridges, Director of the Service of Lights and Buoys, 
and Secretary to the Commission. 

The Commission of Light-houses is called on to decide (subject to tht 
approbation of the Minister) on all questions relative to the establish- 
ment of light-houses and beacons, &c., in all that relates to maritinu 
interests. To it belongs the organization of the system of lighting th( 
coasts of France, the application of the lenticular apparatus invente( 
by its first secretary, Augustin Fresnel, and the programme of work 
to be executed for marine beaconage, (buoys, &c.) 

The general inspector, secretary of the commission, is charged wit 
the direction and supervision of the service of lights and beacons, &^ 
That direction includes two distinct kinds of business: 

First, the establishment of illuminating apparatus and works belon 
ing thereto, their repairs, and all stores, such as wicks, chimneys 
glass, <&c., which are sent from Paris into the departments. 

Second, the execution of all the works of construction of light-hons' 
beacons, buoys, and sea-marks, and the service of keeping up the ligl 
ing and beaconing, (that is, of marking danger othencise than by light-house 

The director is assisted in works of the first category by an engine 
of the French Board of Works, (pouts, &c.,) and four conductors, re 
dent at Paris. 

The other works are included in the duties of the engineers of ma 
time departments. 

In each one of these departments there is an engineer-in-chief, sevei 
ordinary engineers, conductors, and inferior agents of the administi 
tion. The service of lights and beacons constitutes a part m«re or Ic 
important of the duties entrusted to these agents. 

COMMENCEMENT OF WORKS. 

When the establishment of a new light (fire) is demanded by marine] 
or by a commercial corporation, or by the engineers of the departmer 
the affair is submitted to the Commissioners of Lights, who examii 
if there is ground for considering the demand, and, in case the reply 1 
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affirmatiye, determine the position, the range, (for distance,) and the 
character to be assigned to the light. If the documents submitted to 
the commission do not a])pear to be sufficient for forming an opinion, 
the enjriueers of the department are invited to complete them, and they 
often institute on the spot a naval commission, chiefly composed of 
mariners and pilots, which is chtirged to study the diiterent questions 
of which the preliminary solution is deemed necessary. The work 
(report) of this conmiission, with the opinions prepared by the chief 
engineer and the prefect of the department, is transmitted to the Com- 
mission of Lights, wTio decide on it, taking into consideration the 
impoi*tance of navigati(m, the nature of the dangers to be pointed out, 
and the estimated amount of the expense of the first establishment of 
the service. 

The Inspector General Secretary of the Commission then draws up the 
programmes of two i)rojects for consideration, the one for the construc- 
tion of the edifice, the other establishing the illuminating apparatus, 
and he submits them both for the approbation of the Minister, 
together with the opinion of the Light Conmiission. 

There is no instance of refusal of approbation by the Minister. The 
first of these programmes is transmitted to the engineers of the depart- 
ments, who are directed to draw up a regular, and complete plan 
(project) of the work to be executed, conforming themselves to the 
conditions imposed on them. This project is subsequently submitted 
to the examination of the Inspector General, who addresses his report 
to the Minister. If any part of the project includes nautical questions, 
the Light-house Commission is again consulted. In the contrary alter- 
native, or after these questions have been decided, the project and the 
report are submitted to the General Council of Roads and Bridges, 
which is the assembly competent to decide on all that belongs to the 
science of constructions. Another simultaneous inquirytakes place, 
together with the one of which mention has just been made, and has 
for its object to make sure if the projected constructions (works) are 
aot of a nature to exercise an evil influence on the defences of the 
country, conferences are set on foot with this object between the <*ivil 
*nd milit3.ry engineers of the locality, and the mixed Commission of 
Public Works, which sits at Paris, gives on the questions in dispute an 
opinion on which the Ministers decide. 

When the project submitted has been approved, with or without 
'Jiodification, it is sent back into the department to be entered as 
* decision, in whole or in part, and to be executed under the direction 
and surveillance of the engineers and their agents. The works, which 
are of a certain importance, are visited in course of construction by the 
^liRpector general. 

While the edifice is being constructed, the illuminating apparatus is 
also being constructed in the workshops of Paris, and is mounted and 
^ted at the establishment of light-houses. 

It is sent to its destination as soon as the works are finislied, and one 
of the conductors of the central service is sent to the spot to proceed 
^ith its installation and to instruct the keepers. The new light-houses 
*re announced to mariners before they are lighted. The delay to be 
observed between the announcement and the lighting of the new lights, 
^ well as the degree of publicity to be given, are regulated iii each. 
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case by the importance of the light and its chancd of being confounde 
with any other. The system of lighting the coast of France is als 
brought to the knowledge of mariners by a chart of lights and by , 
little book. The editions of this book were formerly renewed each yeai 
but they now succeed each other at longer intervals since the modifica 
tions in the lights, which are generally important, have become mon 
rare. 

n. TIIK EXPENDITURES IN 1858. 

The expenditures in 1858 for the service of liglit-houses and buoyi 

amounts to 1,200,000 francs, and may be divided as follows : 

Francs. 
Expense of maintenance and great repairs of coast lights 

{phares) and port lights {fanaujCj) imi)rests, experiments, &c . 781,440 

New works 218,560 

Maintenance of buoys and beacons 110,000 

New works 90,000 

Total. 1,200,000 



The allowances of engineers and conductors attached to the hght- 
house service are not included in this amount. 

The majority of these officers are entrusted at the same time witl 
other works emanating from the office of public works, and it woidd b< 
difficult to estimate that part of their remuneration which may be cod 
sidered applicable to the service in question. 

III. List of light-houses lit on the coasts of France. 

There is attached to the present note, (annexed No. 1,) the descriptic 
of the light-houses lit on the coasts of France on the 15th of Augtis 
1855. 

A new edition of this document is now being printed, and a copy W^ 
ultimately be transmitted to the Royal Commission. 

IV., v., VII., VIII., IX., XIV.^ XV. Questi(ms relative to the gene^ 
principles which govern maritime illumination. 

The undersigned believes that he should join these questions so as 
avoid repetition, and comply more effectually with the wishes of t- 
Commission. 

DISTRIBUTION OP" LIGHT-HOUSES. 

Light-houses (phares) were formerly jdaced at the entrance of porfl 
"or at the mouths of rivers open to maritime navigation. There are not 
of these at the ])resent day. These points are habitually distingnishe 
only by lights of secondary importance, and the principal lights ai 
carried elsewhere, to places where they are recjuired to be of more se 
vice. 

It is, in fact, on nearing tlie coasts that the most formidable dangei 
exist, and, consecjuently, it is the seaboard above all which it is in 
portant to indicate to the navigator. 

So if a liglit is established on each one of the capes which projeci 
furthest to sea, or on the little island which forms its prolongation sei 
ward, and if these lights an' joined t\to an<l two, they will occupy th 
angles of a polygon circinnseribed about all tlie dangers, and they ind 



cate the coast from as great a distance as the elevation and power of the 
illamiua^iug apparatus permit. 

Such a relation should also be observed in the range and divergence 
of the lights that the navigator cannot approach the coast without 
haviug at least one light within his view. In other words, the distance 
which separates two angles of the polygon should be less than twice 
the range, 

Those light-houses which are particularly recjuired to indicate the 
seaboard, constitute " les phares de grand att<5rage." These are the lights 
which require the greatest power — these are the lights of first order. 

After having indicated the approach to dangers, it is necessary to give 
the means of arriving at the destination while avoiding them. This is 
attained by lighting other lights of less range in the larger or smaller 
hay which is comprised between two lights of the first order. There 
are points, such as islands, reefs, sand banks, or capes, of which it may 
interest the navigator to know the position. There are straight chan- 
nels which it may be useful to mark out, and the power of the light to 
be lit in these i»laces ought to vary with the distauce at which it may 
he necessary to observe it, while the lights of the first order ought to 
send their rays on all the sea horizon which they command. Some of 
these last lights may concentrate theirs into an angular space, more or 
less confined. 

Finally, the navigator haviug been thus conducted to the proximity 
of the port towards which he is directing his course, there remains but 
a feeble light to be placed at the end of one of the piers to show him 
the entrance of the channel. 

The general principles just stated cannot be applied rigorously. The 
peculiarities of an extended seaboard are too various to permit the 
arrangement of its illumination according to an absolute formula. 

Thus, beyond the sides of the ideal polygon, of which the lights of 
tie first order occupy the angles, an island may be met with or a sand 
^ank which it is essential to mark, and a light of secondary importance 
should perform this service. 

On the coasts of France, for example, the Seven Isles are beyond the 
line which joins the first order lights of H^aux de Br^hat and He de 
^as, and there is placed a light called of the third order. 

It is the same in the case of I'lle Vierge between the lights of Pile de 
^as and Ouessant. Sometimes, also, the configuration of the coast does 
^oi admit of the a|)proach of two lights of the first order to the points 
^here their lights may cross, and the interval which separates them is 
^*08ed by a secondary light. This is what is done at the lights of Belle 
^*^ and of I'lle d'Yeu, between which is placed a pile light, and at the 
^*ght8 of Agde aud Faranian, between which the light of Aigues-Mortes 
^Us been placed. 

ORDERS OK LIGHT-HOU8KS. 

The range adopted for the lights of the first order varies from 20 to 
^ miles, according to the character which they exhibit. That of other 
*ights varies between much more extended limits, because the circum- 
stances are more various. It is com]>rised between 18 and 2 miles, 
^hese last lights are divided into several classes and orders, according 
"to their power. The number of these inferior orders has been fixed at 
three by the French Administration, as shall be explamed belc^-^'. 
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CHARACTERS OF LI6HT-HOU8E8. 

These lights, if multiplied, might expose navigators to fatal mistakes, 
if means had not heen discovered to vary their appearance in such 
manner that it was easy to avoid confounding them. This resource was 
not availahle when the light of light-houses was produced by the cnm- 
bustion of wood or coal ; at all event*, the only one which was available 
consisted in grouping several fires on the same spot. It was certainly 
very limited and very expensive, but the happy invention of Augustin 
Fresnel came to increase the power of the apparatus and give the means 
of diversifying their character as much as may be required. 

It is above all for the lights of the first order, and for those which at 
certain points fulfil with them the duty of great coast lights, that it is 
of importance to have the appearance very distinct, so that the navi- 
gator may be duly informed of his position before approaching the coast, 
and may rectify the error in his reckoning. It is not necessary, moreover, 
that each of these lights should have a special character. It is suflBcient 
that the distance preserved between each kind should exceed the error 
of position which may have been committed under the ordinary circnm- 
stances of navigation. 

It is doubtless not easy to fix a limit for this error, nevertheless, the 
Commission des Phares has thought that it might admit that a naviga- 
tor should not deceive himself as to his real position more than abont 
85 miles, except in extraordinary cases, and after circumstances which 
call for the greatest caution at the moment of making the land. 

Warned of his approach to the shore by the light which he may have 
within his view, he should not endeavor to make the port during the 
night, if there be any doubt in his mind. 

Moreover, it is to be observed that the mistake which may take place 
when only one light is in sight, cannot avoid discovery the moment 
when either one of the neighboring great sea lights, or one of the sec- 
ondary lights placed in the same neighborhood, shall appear. 

This consideration has even allowed the neglect of the limit just 
mentioned. 

Thus the first-order fixed lights of the He de Groix and of the Be 
d'Yeu are only distant 72 miles, but the first cannot be seen on the same 
bearing as the secoiid without at the same time noticing the eclipsing 
light, with half-minute intervals, of the point of Penmarch, of the 
light varied by fiashes of the Isle of Penfret, or of the eclipsing light 
with minute intervals of Belle He en Mer, and even almost always 
two of these. 

These considerations induced the Commission des Phares, in the pro- 
gramme arranged by it in 1825, on the report of the Admiral de Rossel, 
to allow only three diflferent characters for the lights of the first wder: 
fixed light, revolving light (of which the obscurations recur at intervals 
of a minute,) and a light eclipsing every half minute. 

A fixed light should always be placed between two eclipsing lights of 
different intervals. 

Nevertheless, experience having pToved that navigators tlo not always 
take sufficient not'* of the difference observed between the intervals of 
the eclipses in the revolving lights of which mention has just h^en 
made, and, on the other hand, the lights having been multiplieil beyond 
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what was foreseen in 1825, the necessity 1ms been recognized of admit- 
ting a larger nnniber of characteristic distinctions. 

One of them belongs in some measure to the infancy of the art, and 
which having been adopted at the end of the last century for one of our 
most important sea lights, that of Havre, was maintained on that point 
by the programme of 1825. It consists in placing two fixed lights 
beside each other, at such a distance that they do not mingle within 
their range, and show from all points as a well-marked group. 

This character has, without doubt, the inconvenience of requiring a 
double expenditure, but it has the merit of being clearly distinctive. 

Moreover, several are found on the coasts of England. 

It was adopted in France to point out from the offing the'dangerous 
coa8t at the approaches* to the mouth of the Canche, and to illuminate 
the coasts of the Gulf of Gascony, in the interval comprised between 
the light of Cordouan and that of Cape Ferret at the entrance to the 
basin of Arcachon. - 

Another character, which had been at first reserved for the lights of 
the second and third order, has been ultimately applied to lights of the 
first order. That is, the fixed light varied by flashes succeeding each 
other every three minutes or four minutes; that is .to say, at intervals 
sufficiently long to prevent the possibility of confounding them with 
ordinary eclipsing lights. This has been chosen for the lights of Calais 
and the He de Sein, and at Porquerolle, so as to avoid all possible 
mistake between these lights and those in their neighborhood. 

Finally, the coloring of the light has been called in in certain circum- 
stances to determine a distinctive character. It had been rejected in 
the first instance absolutely, and in fact it presents inconveniences 
which should lead to its employment only w^ith great reserve. 

On the one hand it reduces the intensity of the light in a very great 
proportion, and, on the other, atmospheric conditions occasion at times 
accidental coloring, which might give occasion to mistakes as to the 
color of the light; but it has been admitted, as it will be seen below, 
that these objections had not always the weight attributed to them, 
and, yielding to the pressing request of the navigators, the Commission 
des Phares has admitted red color first for the lights of inferior order, 
afterwards for the flashes of the lights of the first order. It thought 
that there could be no serious objection to coloring the flashes of varied 
lights red, because the flashes are not required to increase the range, 
but to characterize the nature of the light. Instead of varying by the 
intensity it varies in some sort by color, and the colored light being 
placed in contact with the white light preserves its relative value, so 
as to be distinguishable even in foggy weather. 

The red color has been adopted in preference to all others as being 
the most advantangeous in every way. « 

This important subject will be referred to again further on. Let it 
suffice to say at present, that the first order light of Fatouville, at the 
mouth of the Seine, consists of a white fixed light, varied every three 
minutes by red flashes, and that the Commission des Phares has lately 
proposed to replace the existing illuminating apparatus of the light at 
Biarritts by a light of which the flashes following each other every 20 
seconds shall be alternately white and red, and to place on the new 
light-house which is to indicate the western extremity of the Isle of 
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Oiiessant a light of the same kind, but in which two white fliwheB 
alternate with a red flash. 

Thus, in the existing state of things, the great sea lights of the fir»* 
order on the coasts of France exhibit eight different characters, whie^ 
are the following : 

1. Fixed light. 

2. Light eclipsing from minute to minute. 

3. Lights eclipsing from half minute to half minute. 

4. Lights varied by whit« flashes. 

b. Fixed white light varied by red flashes. 

6. Eclipsing light, with flashes alternately red and white. 

7. Eclipdiug light with two white flashes, succeeded by a red flash. 

8. Two fixed white lights. 

The same characters and others besides are applied to the lights of an 
inferior order. As it shall be explained in that part of the memoran- 
dum which treats of illuminating apparatus, we shall confine ourselves 
at present to saying that some of these lights are fixed red lights, and 
others also fixed lights, but alternately red and whit«. 

BesumS, — It may be seen that the laws which govern our marine 
illumination may be summed up in these terms : 

To indicate the approach to the coasts at the greatest possible dis- 
tance, by lights arranged and diversified in such manner that the navi- 
gator may be informed of his position as soon as he sees one of them ; 
then to place amongst them lights of which the range may be regu- 
lated according to the distances at which it is important to observe 
them, and which may direct in all surety to the entrance of the port. 
And to this may be added the problem has been solved in such a man- 
ner that on nearly all the points of our seaboard the mariners prefer to 
make the land by night rather than by day, because they are better 
and sooner informed of the position of the points which they ought to 
recognize, a>nd find for their guidance signals which are more apparent 
and more precise. 

The distribution of lights raises still other questions. 

In the first place occurs that of the height which should be assigned 
to them. 

It is easy to judge that this height should be such that the tangent 
drawn from the focus of the apparatus to the surface of the sea may 
encounter the eye of the observer at a distance from the foot of the 
tower exactly equal to the range of which the light is susceptible. 

Two elements enter, then, into the calculation necessary to determine 
the height, and these are, the luminous range of the illuminating appa- 
ratus, and the height of the observer above the level of the sea. 

If it were desired to calculate the luminous range of apparatus of 
first order according to the intensity of the focal light, and taking for 
the law the decrease in proportion to the sc^uare of the distances, and 
for term of comparison the distance at which an apparatus of the 
fourth order or an ordinary light, such as the burner of a carcel lamp, 
radiating freely into space, can be seen distinctly, much higher figures 
would be found than those which are generally admitted. Thus, let 
the range of a carcel burner be estimated at three nautical miles only, 
and it will be found, by the method which has just been indicated, that 
an a])paratu8 such as that of a W^lvt of the first order, with eclipses 
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«verv miiinte.' having an int^fiisity of about 3^500 burners, ought to 
^ti-J ^iige 177.48 miles. An apparatus having an intennity of 600 burners 
^ ^-1 ^^<>nl<) range more than 73 mile«. 

It has not been )Mia8ible to prove these figures by experiment, for no 

oue of our lights is placed at a sufficient height, and is not in view 

from a point sufficiently elevated, t4) admit of observations at such con- 

fiiderable distances, but some factJi come, if not to support these cal'*<u- 

^atious, at least to pmve that the actual ranges of lights considerably 

^A'ceeds that which is assigned to them in the official jiublications. 

The tixed light uf Cajie Beam, of which the intensity cannot be esti- 
mated, at more than OOU burners, is sometimcrs perceive<l from the light- 
iiouse of Agde, which is distant altout LO miles. This latter light, of 
whieli the intensity is al»out 3.50(» burners, is seen li-<mi the former very 
distiuctly in all ordinary conditions of the atm(»sphere, and haa conse- 
qnently a range beyond W miles. 

Bixt numerous considerations do not allow such considerable ranges 
to be reckoned on, and these have le<i to the ivductiou of the ranges 
whiirli may be called theoretic. aii<l to their reilnction in a proportion 
the ^rreater aa the order of the light is <»f a higher <»nler. The reduction 
is still more marked for the ec]i|»siug lights than for the others. 

iHt. It is important to consider the opacity of the atmosphere of 
^hieh the action increases with the distance, and this element cannot 
^ closely appreciated. 

«^. A lamp with more than one wick is more liable to var>' in inten- 
sify than a lamp with one wick only. It re<|:iires.a certain amount of 
skill in the keeper, and great vigilance, to ensure its maximum effect 
during the who'e night, fitiui which it follows that it ia prudent to 
'^clcon all the leas on the full i»ower of which the apparatus is capable, 
th« liigher the order of the light. 

3ci. It is also to be remarked that the phen(»menou of vision is of 

P'^^'siological order; that all eyes liave not the same faculty of percep- 

^^^ci. and that prudence should induce a stipulation rather for organs 

^^^fV^rior to the average jiower than for those which surpass it. And it 

^^ 5^1 the more necessary' to have reganl to this consideration the more 

^^^'igators have an interest in seeing the light at a great distance. 

'^h. When the navigator has entered itito the zone illuminated by a 

It of the first order he is l»etter informed of his position than he was 

fore : he knows oti which side his hMiks should lie directed to per- 

Lve the second-rate light, and the slightest glimmer suffices to fix his 

^'•^^ution. 

^th. A light which only ap]»ears during a small number of seconds is 
^^«^t so well jieroeiveil at a like intensity as a permanent light. 

6th. Lastly, the intensity of the flashes in an eclipsing light is not the 

^Jime during the entire continuance <»f the flash. It attains it« niaxi- 

^am in the middle, and one cannot reckon on it in calculating the 

^nge, for the luminous 8[*]»earance would l.»e of too short duration to 

he usefully oliserved at that limit. 

Such are the cmsideratirms which have presided over the tfiettlement 
of the limits to l>e assigne^l to the range of the different illuminating 
apparatus. The figures which have l»een adopted have donbtlesss noth- 
ing determined, (the subject did not admit of it.' bnt they have the 



220 



merit of having been accepted without dispute, and of being rather 
under than over the truth in the ordinary conditions of the atmosphere. 
The subjoined table gives the luminous range of the principal illumi- 
nating apparatus, calculated from the law of decrease, according to the 
square of the distances, admitting a range of three miles for a carcel 
lamp radiating freely into space, and admitting the maximum inten- 
sity for the different apparatus. It places in their relation the ranges 
which have been adopted in practice. 

Theoretic ranges, deduction for tlw opacity of the atmosphere made, and prac- 
tical range of the light. 
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The luminous ranges being thus limited, the heights to be assigned 
to the diiferent apparatus above the level of the sea is calculated, mak- 
ing an hypothesis as to the elevation of an observer with respect to the 
same plane. The known formula is employed : 

V 0-45 V 2.04 

which takes into account the refraction of the atmosphere, and in 
which — 

P indicates the range ; 

R the radius of the earth at lat. 45° = 6,366,669m. ; 

h the height of the focal light above the level of the sea ; 

h^ the height of the observer's eye above the level of the sea. 

It seems that the hypothesis under consideration should be made in 
the same spirit which presided over the determination of the luminous 
ranges ; that is to say, in such a manner that the eifective ranges should 
be rather over than under the ranges indicated. 

A height consequently should be taken as a point of departure, which 
may be regarded as the lowest at which the eye of the observer/ placed 
in a vessel may be found above the sea level ; such as, for example, two 
metres ; but one would be thus led to set down figures which would 
lead to very considerable expenditure on construction, and these ex- 
penses would not always have a sufBcient motive. 

Let us suppose, for example, that a light of the first order, with 
eclipses from minute to minute, has its base placed at the level of the 
highest tide. In order that it may be seen at the limit of its range by an 
observer placed as has just been said, it would be requisite that the 
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f(ical light should be placed at about 130 metres above the same plane, 
and would have sufficed to raise it to 100 metres if oue were content 
^ith a range of 24 miles, so then it is evident that the advantage which 
may be derived from allowing a small vessel to perceive the light at 27 
miles, instead of observing it only at 24, is not sufficiently great to 
«an8e the adoption of the increased expenditure which the increased 
elevation would require, namely, that of 30 metres of a tower which 
already has an elevation of 100 metres. 

It has not even been thought that it is fitting to reach the last ele- 
vation. 

The elevation of the towers are regulated as well by the power of 
the apparatus as by the expense of construction, and the navigators 
are aware that they should raise themselves to a determined height 
above the level of the sea, if they wish to perceive a light of which the 
elevation is known to them, up to the limit fixed for the range. 

The subjoined table shows the heights which have been given to cer- 
tain of the light-houses of the coasts of France, of which the base is 
covered at high tide, or is raised but a small distance above the level 
of the sea, and places in relation the ramges of these lights, and the 
altitude to which the eye of an observer should be raised to perceive it 
at these distances. 
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Certain of the capes which are marked by lights of the first order 
are 80 lofty that they raise a question diametrically opposed to that 
just referred to. It is a maximum and not a minimum which has to be 
determined. 

Two principal considerations lead one not to exceed certain limits for 
the height of the base of the tower. In the first place, the highest 
points of mountains are subject to be clouded ; in the second place, the 
communications with the light-house become difficult, and the cost of 
transport renders the construction more expensive. 

The most elevated light-house on the coast of France is the fixed 
light of first order of Cap B6a.T. It is 229 meters above the level of the 
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tides. In clear weather this light is seen at great distances at sea, bat 
it is more frequently masked by the fog than if it had been placed on 
one of the lower gradients of the cape^ at an elevation of about 15^ 
meters; and perhaps it is to be regretted that this plan was not adopted*- 
It had also been proposed to place a light of the first order on Cap Sicily 
between Marseilles and Toulon, and this point appears tp be very well 
fitted for the purpose when one glances at the chart; but the Commis- 
sion des Phares has rejected this proposition, because inquiries have 
shown that the cape is often clouded in consequence of its elevation. 

The most elevated light-houses of the French seaboard are, after the 
light-house of Cap Bdar, those of Fecamp (130 m.,) La H^ve (121 m.,) 
Fatouville (128 m.,) D'Agde (126 m.,) Cap Camarat (130 m.) The light- 
house of Cap Carbon, in Algeria, has an elevation of 220 m., and it would 
probably have been more advantageous in all ways to have placed it 
lower. 

It is impossible to state anything on this subject absolutely. It may 
be necessary to x)la<;e a light-house on a culminating point, so as to place 
it in sight of the whole sea horizon, and, moreover, all elevated spots 
are not equally exposed to be masked by clouds ; but it may be stated 
as a general theses that there is no real advantage in exceeding a height 
of 130 ra. in all that concerns the really useful range of the lights. 

FLOATING LIGHTS. 

There has been no question up to the present time of floating lighted 
and one need not dwell at length on that subject, because this method 
of illumination is but little used in France. 

Lights placed upon buildings are there much preferred, and that pre- 
ference is founded on the following reasons : 

1st. Floating lights raise the illuminating apjiaratus to but a small 
elevation (12 to 14 miles) above the level of the sea, and consequently 
they have but a very limited range. 

2d. They do not seem to offer so much assurance of permanence aa 
the others, and when they are moored at points where the sea is at tiroea 
very heavy. 

3d. They require more expenditure on maintenance, and are with 
difficulty subjected to a sufficiently active surveillance. 

They are only employed to point out the sand banks on which it ia 
not thought that they permit the placing of a fixed construction, either 
by reason of the expense which would be required, or in consequence of 
the movement of the bank. There are, in fact, but three on the coasts 
of France. They indicate the moveable bars at the mouth of the 
Gironde. 

LEADING LIGHTS. 

A question very interesting for practical application is that of know- 
ing what is the distance to bo fixed between two lights which are 
wanted to point out the dirt»otion of a passage. 

It is necessary, on the one hand, that the lights should be distinct, np 
to the distance at which they should be seen, and on the other, that 
when they do not show at the same height one may not stray from the 
line for which they serve as beacons to such an extent as to go out of 
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lishment. ThcT hftr^ aevi 6« zht .^jaj^tima z'.\Am rw^* whitit ti^i» «€ i^ 
iotensity of th««e whKk ;vr«^ zi^^a u*> Wi^ plu->c«ipiMo»^ t&Ai i» c«> ^at. 
equal to 40 circ«I bonm^fSw jf*t ^>trj '^jaxiniitzij nt^tn. wbfm ibft nhdii pc»- 
ceediog from the- ct« «k' ;ul tMiiiMrr^r •*> caith. *)Oic ^f tbnf^ nakit. in bici- 
zontal projcctioo. &a ail;^ »>f -C ^Y', Ufi sh^c it 3^ «3r£e&«XLK w^tm tbMit 
lights are {^*k4 ai «iii&»eiLfi ida^TasMOit^ chai thi^ ar^j^ s«- ■und^ ^. ia 
order that one Bav jvtl^ wibtcba^r :h*!^j are «i)r are aiM placed m ij 
same vtntical Une. Thie hceaiixlL of a £r^*n cf^afcn'.P*-!. 'te^^s^ c 
poeitioo <tf one of the^ ojshx^ ba^afc^ tlif^t^nniaii^ soe iKXi^ln^An, » arrived 
at from the ex]ieiiai«&fi c^en. a* Ci^ zjatt poKCMtt c«> tee a*iK£bc< ;•» c&e 
other light. Hhe lS;£iLrv^ oii>c*H»Ter. wa^h have b»:«ra 2:1 t«s. are Iiiii*>&e^ 
on as the fewer Usn. aad is ii» i^f ad^aaEaee thai thie li^i* «£f»«Ld 
be seen at mow tt^efi an^diM hi A ce ch*e limm twf titt ehaaaieL are 
approached. 

VL Number aiwi p^j «€ li^hXHimxde keepitts: 

The uamber 4^ keef«c» TariK» with. th«^ £B.p4naQ*» aa^ piMfsitn 4^ t&e 
light-hoiue. 

There aie three iav the Iij^z-h*qBea tvi thie lixst order, tw* iac thtf- 
ligfat-houcft of atcaii ami third ^urAer. The H^t* of the iiMoih 4vAer. 
or fanaoT, have b«t ooe fisk^g^ keeper. 

Id the lijgjht hogjea wluek are janijkud as msl. ibttpt are aIwaT» ikrve 
iieepers. whatcxcr the e«4tf «f she li^hs maj- he. lo 
ncTer be exposed t* iasemspciaia. and that kare maj be i^ea 6* 



which are so plar*d have invr keepers^ 
The kcepeia are ^k^zAtd. m^ aeven datwea. of which thie 

tbe fMomimgz 

Tz 

3fattF» de phare L«Wlf 

Gardiena de lie diaae ^fi* 

Gardienade iteeclaaae TT^ 

Gazdicnade 3taee{aiK Zm 

Gaidiea^de 4mtt rinmif <S5 

Gardienade oaecIatHe iod 

Gardiesade iSmeddMoe -C* 

Tile keepers are prwirfed wish ln4^^n^ ize. and^ ix«hs. Thc^ nay 
obtain rewarda. of which the mail mum » iLsed at a m>Mi.iii:'» aZi»wnmce. 

They hare therijgja t»a recixias aOAiwaoce-. aa»L in lEmnMNiixfeBuee. shise 
is a dednecifln of ^ per cent, on the amMan ^ their aHivwimeea. 

To tfa» note 3» noni^xed the re«iilati»>nti i^ the keiteis 'Ml imt 
of France. 

Vn. and yJIL Kep(9» hare ^»en srren ah^re t* iheae 'irnsscmn. 



THiife li^iEt* are thrt»^ whi.ih. 6)r a ^cn expeadzTTiierftiii^ ja^ij 
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added to this note^ uuder the uumbers 3 and 4, two little pamphlets 
which had to be published to rebut certain regretable pretensions, and 
to reply to certain attacks still more to be regretted. 

It is very essential that the keepers should give to the lamp flametj 
all the development prescribed by the instructions. With a view t« be 
very exact on this subject^ the administration has caused to be engraved 
representations of the natural size of the Hames of lamps of divers 
orders. 

XIV and XV. Replies have been given above to these questions. 

XVI. Mode of ventilating lanterns: 

The air is introduced into the lantern by a series of rectangular open- 
ings made in the lower sill of the lantern^ and which are shut at will 
It escapes by a central chimney in all the lanterns, and besides by ven- 
tilating chimneys placed at the foot of the cupola under each panel in 
lanterns of the three first orders; 

XVII. Nature of the oil : 

The oil employed for the illumination of light-houses is colza oil. 
Experiments, into the details of which it appears useless to enter, 
establish that it is the most advantageous of all the common oils, as 
respects the production of light. 

Schist oil, produced by the distillation of bituminous rocks, has been 
employed for a year in the illumination of certain harbor lights. It luis 
the disadvantage of producing an extremely thick smoke when the flame 
is not properly managed, but it is cheaper, and has a luminous intensity 
nearly double for the same consumption. The manner of burning it so 
as to produce the volume and brilliancy required for lights of the three 
first orders has not yet been attained. 

XVIII. Other methods of producing light: 

Several other modes of producing light have been tried, but no one 
of them has appeared to be of such a nature as to enter into practice. 
Tlie magneto-electric machine appears to offer a chance of success, and 
it is at present the object of experiments which are followed out at the 
^* Atelier des Phares." It i)resents a constant and economical source of 
electricity, but the problem is not so well solved in what concerns the 
production of light. The carbons which are found in commerce leave 
too much to be desired, both as to the duration and the luminous inten- 
sity. Certain more favorable results have been already obtained, and 
are an encouragement to renewed attempts. 

XIX. Mode of negotiating for the execution of works and diverse 
supplies : 

The construction of the building of light-houses is the subject of 
public adjudications which take place on estimates. When works at 
sea are in contemplation, which are subject to incidents which do not 
admit of an appreciation of the expenditure to be made, the adjudica- 
tion only extends to the furnishing of the materials of construction at 
the port of embarkation. The transport and the placing of these mate- 
rials are effected at the cost of the administration, under the immediate 
direction of the engineers. 

The agreements are passed from time to time, and are submitted t^ 
the approbation of the minister for the furnishing of floating light'- 
buoys, beacons, illuminating apparatus, and all the small provisions of 
wicks, glass chimneys, utensils, &c. These last provisions are delivered 
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to tlie central light-house establishuient at Paris, who forward them to 
thG light-houses as they are wanted. 

Si)ecial agreements have been entered into for furnishing oil at the 
ii^ iDit-houses. 
^3^X. Reception of supplies : 

-AJl the supplies for consumption, except oil, are made at the central 
h'^j^l::it-hou8e establishment, where they are verified by the engineer at- 
ta,<Lr ^ed to the central service, who prepares when required a memoran- 
dum. -Kni of the receipt. 

<III>il is received and verified at the light-houses, according to the pro- 
vi^a-ions of the "Cahier des Charges." 

ISLXI. Renewal of the paint of light-houses and buoys, &c., and the 
ni ^^^terials employed. 

"IMThe paint of most of the light-houses is renewed only every two or 
t\rm^ »z-ee years. The floating lights are painted each year. The buoys and 
l>^^ bacons are painted every six months. The paint used is white lead or 
'^^^ i^ite zinc. 

ISXir. Manner of coloring : 

"^he system adopted for the coloring of buoys and beacons on the 
«i8t8 of France has been described in the preliminary observations 
«iced at the head of the description of the light-houses. It need only 
*-*^^^ added that all the salient angles of docks (rausoirs) and all the 
^"^^^ wers of harbor lights are colored white. 

XXIII. Examination of propositions relative to lights and beacons, &c. : 
The^note sent to Lord Clarence Paget, to which reference has been 
ade, relative to the first question proposed by the Royal Commission, 

sas shown the course followed for the commencement of the works be- 
■- Ringing to the establishment of new light-houses and new buoys, and 
^'^D important modifications to be introduced into existing establish- 
^>^^ents. 

As to all the questions which belong to the improvement of illumi- 
^iatiug apparatus, and to the dispositions to be given to them, they are 
^ealt with by the Engineer Director General of the service, and it is in 
like manner to his examinatiim that all inventions concerning lighting 
B/Ud buoyage are referred. The Minister decides on his recommenda- 
tions. 

XXIV. Meteorological instruments, barometers, thermometers, and a 
small number of rain gauges, are the only instruments of this kind 
which are placed at light-houses. The keepers enter their observations 
on registers, of which it is easy to fancy the composition. 

XXV. Tide signals : 
The document attached explains the system of tide signals adopted 

on the coasts of I'i'ance for indications to be given during the day. The 
same system can be applied by night by replacing the ball placed at the 
intersection of the mast and the yard by a red light, and the others by 
white lights. These night signals are only in use in the port of Havre. 

XXVI. Fog signals : 
Numerous experiments have been made at the central light-house 

establishment, for the purpose of discovering what is the best api)aratus 
to emi)loy. 

It has resulted from these, that a trumpet properly arranged, or 
whistles a(;ted on by steam or compressed air, give excellent results; 
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bat the expense which the placing of machines necessitates, have not 
aUowsd the adoption of the system. In the actnal state of things, it 
has been decided to rest content, in the meantime, with a bell, with 
reflectors of mason work, and set in motion by weights. There is a 
project of varying the sonud, for the purpose of avoiding confiisioD. 

The qaestion is still under consideration. 

• • • • » * • 

XXVlll to XXX. Buovs and beacons : 

Various forms of buoy are employed on the coasts of France; they 
resemble more or leas those which are in use on the coast of England, 

and it is not yet perfectly decided which one merits the preference. 

• ■♦ • *■ ♦ ♦ * 

This buoy is executed in sheet iron, ^tole,) it weighs about 1,750 kilo- 
grammes, the cast ballast not included. This ballast is disposed so as 
to be regulated according to the length of the mooring chain. Its maxi- 
mum weight is 740 kilogrammes. The form of the marks (voyants) 
vary with each buoy. The mooring chains are of iron, round, of O.O^m. 
diameter. The moorings are mushrooms in cast metaL of from 600 to 
700 kilogrammes for sandy bottoms, and anchors with forked fluke for 
roeky bottoms. These buoys hold themselves weU on the water. 

Beacons are executed according to divers systems, according to the 
local circumstances. 

On certain points they consist of simple perches of wood or iron, 
which are planted on the shoid to be pointed oat,*and are usually sur- 
mounted by a mark ^voyant.) This arrangement is economical, but it 
is but little satiafiietory. The beacons are badly seen, and are frequently 
broken. 

Certain of these works consist of pyramids of three or four sides, 
executed in forged iron, and which are frimisiied with panels of plank 
or sheet iron on their upper part. This constmction is more expensive, 
but it i» durable and very visible. 

In conclusion, there are also to be Ibond towers of masonry, execated 
not of hewn stone as finmerly, but of smaU materials, of whicb the 
transport and disembaikation are easy. Tbese stones are built in with 
a mortar of Portland cement in the interior of the work, and with a 
rapidly-setting cement, such as the Parker Medina, on the outer Goai8e!i. 
It is the rule that the towers should have an elevation of at least four 
meters above the level of the highest tides,, and that their diameter 
should be the half of their height, and nevn- be less than three meters. 

Such is the infbnnation which tiie undersigned thinks of a kind to 
meet the wishes of the Buyal Conuooissioa. He regrets not to have been 
able to enter into more extensive details, but the Boyal ConmiissioD 
will find him very anxious to reply to all the new demands which it 
will do him the ho4M»r to address to him. 

REYNAUD. 

Paris, the :^th of Jirae. 1860. 

• » * ♦ » * * 
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SPAIN. 

Answers to the questions put by the Royal LUjht-house Commissioners appoiuted 

in England. 

MadkiD) Fehru4iry \, I860. 

I. The system of administratiou which is in force iu Spain with 
respect to light-houses, buoys, and beacons, is identically the same as 
that of France. They form part of the especial branch of public works, 
aud depend, like the latt«r, on a general board of direction established 
at the Department of Public Works. There is also attached to the said 
Liirection a permanent commission, composed of engineers of superior 
rank, of the corps of roads, canals, and ports, and of chiefs of the same 
L*auk, belonging to] the Royal Navy, who are always consulted, when it 
is intended to modify or vary the general plan of lighting, or to establish 
some new light, as also upon any system of beacons, in which cases they 
determine the site or place in which they are to be situated, their height 
above the level of the sea, and the distinctive character and appearance 
which they must possess, in order to avoid their being confounded one 
with another. 

In all else, the construction and establishment of this class of works, 
as well as their preservation, appertain to the engineers of the said 
corps, who are distributed in the provinces ; and they and the works 
are usually visited at stated periods by their immediate superiors, who 
are other engineers, with the title of inspectors, and who form the 
superior elasa of the corps. The duties, therefore, and powers of the 
said individuals, their responsibility to each other and to the Grovem- 
ment, are entirely analogous to those which are established in France. 

With regard, however, to the lighting and beacons of the coasts of 
Spain, the captains of ports are under the necessity of watching their 
effects and of communicating the observations they may make to the 
engineers, and, also, if they think it necessary, to the chiefs of the ma- 
rine department, so that their recommendations may be so effective as 
to secure the a<loption of every improvement which may be necessary. 

II. In the 99th page of the plan of lighting, the general law is in- 
serted, in virtue of which a special tax is collected, the product of 
which is to be applied to the service of lighting the coasts ; but the 
revenue thus derived enters at once into the public treasury, aud the 
amount of the liabilities of each year, whether for new works, or for 
materials for the maintenance, lighting, and service iu general, are met 

by drafts on the credits opened by the budget of the State. 

* # # # # ■« « 

XII. The makers are Mr. Sautter and Mr. Lepaute, established in 

Paris. 

**■ * '* •* , , • « « 

XVI. For the ventilation of the lanterns, it has been found that the 
irrangements adopted by the French builders answer sufficiently well. 

XVII. The best olive oil, which comes from Andalusia and all the 
>ther provinces on the coasts of the Mediterranean and the Balearic 
Cslands, is used for lighting. 

XVIII. No other means are used, nor has there been any attempt to 
employ other means of lighting. 

XIX. As the organization of the general maritime system of lighting 
18 of a comparatively recent date, no contracts have been made at public 
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auction, excepting for the building of the edifices, and even some of 
them have been constructed by the administration, for want of bidders. 
The furnishing the oil has also been contracted for for the greater 
number of light-houses, but, so far, (excepting in a few cases,) for each 
one separately. It is possible that in course of time a greater number 
of light-houses may be included in one contract, and that the supply- 
ing collectively the greatest possible number of establishments may be 
productive of economical results. The lantern apparatus and the 
principal supply of objects not made in Spain, have been contracted for 
with Parisian makers. 

XX. In order to be certain of the quality of the oil, it is ascertained 
whether it fulfils the conditions contracted for in the deed of contract. 
The said conditions and the proofs to which the oil is submittied are 
mentioned in the appendix to the instructions for light-houses at the 
end of the plan of lighting. 

XXI. The light-houses have been painted whenever their pi*oper 
maintenance and appearance required it ; but owing to the recent for- 
mation of this branch of the public service, there has not been sufficient 
time to fix the periods at which the paint ought to be renewed. 

The same remark applies to the buoys and beacons. 

XXII. For the above reason, an exact answer cannot be given to this 
question. 

XXUI. The branch of the service relating to the light-houses and 
beacons of the coasts of Spain being in course of organization, it can 
only be said, in answer to this question, that, according to the experi- 
ence already obtained, all the regulations of the plan adopted fulfil 
their object, and that, nevertheless, endeavors are being made to study 
any improvement which may perfect it in any of its parts ; so much so^ 
that to make sure of the result, care is taken to ascertain what is the 
opinion of the corporations and persons most interested and competent 
in the matter, and, finally, the proper suggestions are made by the com- 
mission mentioned in No. I. 
« # « » * ^ «. 

Note — Maritime lighting is recent in Spain, and the system of beacons 
has not yet begun to be in force, as buoys are only now in course of con- 
struction. For both these reasons, some of the questions cannot be 
answered as much in detail as is wished ; but this will cease to be the 
case before long, as oomplet>e statistical returns are being prepared, 
which will show the annual oost of all the articles in each light-house^ 
and the expenses and observations to which the system of beacons 
shall have given rise. A report will be published every year on the 
state of public works, similar to the accompanying one, in which will 
appear all the suggestions wliich the service to which it refers may 
ofier; and by this means the British Commission will be enabled to 
keep themselves inforinecl as to all that passes in Spain in the deijart. 
ment of public works. 



DENMARK. 

LHJHTS, lU'OYvS, (KI.OAT1NO MARKS,) AND BEACONS.) 

JiiHfrrrs to quei^t^n irlntiir to IMfhtSj BuoySj and Beacons, 
/. Tho light and buoy sorvioi^ \s v\\vceOL wrL^iM' l\\ei %w^fe\\\i\ft\\v\«\i\!,^ V5< 
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the Ministry of Marine, who decides directly upon all coucerns relative 
to the personnel, its admission and dimission, discipline, &:c.; decides 
U])oii the foundation and placing of new light estahlishments and sea- 
marks, upon alterations in the old ones ; further, upon all matters that 

may subserve the developing of the light and buoy system. 

* If # ■» ■» »«««# 

II. The necessary funds for the light and buoy service are obtained 
l>y appropriation of the legislature, "the Council of the Kealm " (Rigs- 
raadet,") and are always voted for biennium of finances. 

The expenditure consists of two principal categories, viz., ordinary 
and extraordinary expenses. The first embrace the sums annually ex- 
pended <m wages of the personnel, on the maintenance of the materials 
approved of, &c. ; the latter ar^ the sums appropriated to the moti- 
vated memorial of the ministry for the erection of new lights, for the 
uugmentation of the sea-mark material, and upon the whole for works 
of rather great extension. 

IV. The establishment of a light being resolved, it is to be decided 
upon whether the light can be shown from the shore or absolutely must 
''e shown from a vessel ; and it is evident that we, the territorial cir- 
cumstances allowing of the foundation of a tower, and, for the rest, the 
^>ption being with us, rather choose the first alternative, regarding the 
''^lative greater cost of the annual maintenance of* a light- vessel. Any 
^•iiieral principle, therefore, cannot be put down, yet we endeavor to 
Ps^ck the lights as outwardly as possible on the points that are to be 
l>^^sed. 

V. The lights are divided into government and communal lights. To 

"t^e first, the main part, are reckoned all the " sea lights ;" to the latter, 

*^ few small lights, only leading-marks at the entrance to roadsteads or 

^^ arbors. This sort of lights, as far as they are thought proper to be 

*Oentioned in the list of the lights of the monarchy, is therein classified 

5^8 " harbor lights." They are maintained at the cost of the respective 

<i immunities. 
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The light and buoy inspectors being naval officers, their pay as such, 
und corresponding allowances when travelling. 

The personnel of lower officials is distributed as follows : For a light 
^f the first order are allowed three for a light ; of the second, third, 
fourth, or fifth order, two officials; and for a light of the sixth order, 
one official. The localities of a few lights established on very isolated 
points on uninhabited islands, where it is necessary to keep boats, com- 
pel, however, to deviate from this arrangement, and to augment the 
regulated number by 1 to 2 individuals. 

Commissioned are : For the lights of the first, second, and third order 
two light-keepers (one light-master, and one assistant ;) for the light's of 
the fourth or fifth order, one light-master ; the official by the light of the 
sixth order is named " attendant," the small and frequently quite plain 
apparatus regularly not claiming a steady watch in the burning time 
us necessary, if but a regular atf^ndance be kept, and where thus the 
nature of the service not forbids the keepers to unite another occupa- 
tion as principal livelihood with the light service; hence this sort of 
officials is sought for among the po])ulace in the vicinity of such lights, 
generally they are post or cnsttmi officials. > 
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To the cla8H of Hcrvants are reckoued the third official by the lighto 
of the first order, and the aubalterns by the lights of the fourth aud 
fifth order. 

The commissioned officials in the light-vessels are, one master and 
one mate. 

VII. Head lights, or lights of the first order, are considered necessary 
only on such points of the coast of the country where they have to lead 
in from the open sea, lights of the second and third or lower order 
being perfectly sufficient for the leading or warning of the navigatiou 
in the fairways that surround the islands. 

VIII. Regarding the lighting power of the light apparatus, are iu nse— 
a, fixed lights, &, revolving lights, and c, fixed lights with flashes. 

IX. See the list of lights, by which it also will appear that the col- 
ored lights are either red or green, the red light always being preferred 
to the green, if the circumstances permit of any choice. 

X. The lighting power of a light is defined according to the speciality 
of the fairway that is to be illuminated. To make the light more pow- 
erful than necessary is, from a state economical point of view, consid- 
ered as wrong as it in nautical respect could be pernicious. As regards 
the mechanical arrangement of the light apparatus, the species that 
gives to the light the greatest intensity is preferred, viz., " fixed light 
with flashes," if the option for the rest be free and no mistaking it for 
other lights in the vicinity to apprehend. 

The colored light is, indeed, one distinction more besides the three 
above mentioned to define the character of the lights, the use of colored 
light, however, weakening the lighting power, it is only applied to a 
few small lights where necessary, and where these are not to be reckoned 
in the category of sea lights. 

Such are the principal rules which, as mentioned in the execution, are 
subject to different influences ; hence, they cannot be considered to in- 
volve any general principle. 

XI. The lights have either lens or reflecting apparatus, as noted in 
the annexed list. Grenerally, the lens apparatus are preferred, whose 
advantages are too often demonstrated and too universally acknow- 
ledged as to need being exposed. The lens apparatus will, therefore, 
by-and-by, be introduced in all Danish light establishments, however, 
with the following three exceptions : 

1. Fixed lights, whose illumiuating angle is less than 180°. 

2. Revolving lights of lower order than the third, such not beiug 
answerable, or of the third order with very short, 10 seconds, or with 
very long, 2 minutes flashes. 

3. Harbor lights, where the use of reflecting apparatus generally is 
more convenient as well in reference to the application as to the attend- 
ance. 

XII. All the lens apparatus in use iu the Danish light system are pn 
the Fresnel principle, executed by the mechanician, Lepaute, in Paris, 
always furnished with the most recent improvements. As regards the 

wished-for drawings, refer to the mechanician himself. 

« # ■« # *■ ♦ * 

XIV. In the selection of tin- lighting apparatus, we seek to obtain the 
gieatest possible diff'erence in the lighting effect between contiguous 
lights, principally by nlteru ting with fixed lights, revolving lights, and. 
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are necessary, with fixed ligbts with flashes. For further distiiictiuu, 
also used difiereut divisions of time for the apparition of flashes^ 
ying from ten seconds to two minutes. Colored lights, as mentioned 
^, are avoided, namely, as regards the principal fairways. 
IW As regards the iieight of the light of the light-houses, it is adopted 
same in new lights, not to exceed 180 feet, Danish measure. 
LVI. The ventilation of the lanterns is regulated by three to live 
ss ventilators, provided in the parapet wall beneath the lantern, and 
a turn-cap on the summit of the cowl of the lantern. The products 
the combustion are through copper pipes furnished with dampers 
lied from the lamps up into a great vertical copper tube, which 
ns in the turn-cap mentioned above, and by openings in sides, can 
e up any vitiated air in the lantern room. The smoke from the 
v*e is by other copper pipes carried through the cowl, and to the end 
the tube a turn-cap is fitted. In order to prevent the lantern-panes 
11 being coated with dew and ice during the winter, the lanterns in 
greater light-houses are provided with double plate-glass panes, be- 
>en which chlorcalcium is put in order to attract the moisture that 
jht force its way in between the panes. 

I. VII, XVIII. For the light-flames is, with very few exceptions, no 
er illuminating stuff in use than best refined rape-seed oil. 
LIX. a. All the light-house buildings, light-vessels, and all materials 
onging to the navy yard, and the maintenance thereof is provided 
the same. 

^he light-vessels are built and equipped at the navy yard. 
?he buildings are erected by contract with mechanics throughout the 
intry, and the materials are princi]»ally delivered by public tenders. 
». All apparatus, the lens apparatus and reflectors for the light ves- 
s excepted, are made in the mechanical workshops in the country, 

I so are the lanterns, which are made of bronze with transverse 
•miiig and double plate-glass panes, and covered with a double cop- 
r cowl. 

The lens apparatus are furnished by the manufactory of Lepaute, in 
ris, and the silvered parabolic mirrors for the light-vessels by the 
mnfactory of Wilkins, in London. 

'-'. All the light-buildings are painted and maintained either by agree- 
iiits to different amounts made yearly with mechanics in the vicinity, 

by contracts for several years to definite yearly amounts. This latter 
>de is found answerable particularly for isolated establishments. 
i- All materials for the light establishments are provided either by 
blic tenders or by contracts, are stored at the navy yard, and are sent 

twice a year to the light establishments. 

• A few lights are attended to and maintained by contract yearly, 
^'hese contracts are successively rescinded, a direct administration 

II g considered more answerable. 

^X. All materials for the lights are, before being put in store, tested 
a committee, of which the engineer is a member. Each lot of oil is 
ted by burning in test-lamps for the special purpose, and if the lamps 
"n free for 20 hours, without much charring of the wick, the oil for 
rest being limpid, having a fresh odor, and being free from acid, 
ich is tested by lacinus paper, it is accepted. The whole stock of 
is consumed within nine months after the testinir. The wicks and 
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<;Ia88 chimneys are tested by comparing the same to patteni check^^< 
for the purpose. The woof in the wicks is made of untwined silk anc 
the warping of brown cotton. 

XXI, XXII. All light establishments, light-ships, beacons, and !!«»:» t- 
ing marks are subject to inspection once a year. The brick toweris, 
where used as day-marks, are kept whitewashed as far jus thought 
necessary for the furtherance of the purpose, otherwise the natural 
stoite color is preserved ; all the iron towers are painted white with red 
upper parts (caps ;) all the light-vessels have the outer side of the hull 
painted red, with a white cross, in the horizontal part of which the 
name of the station is set in black Roman letters. The beacons are 
generally painted black or tarred, and the floating marks, namely, the 
buoys, are painted with such colors as are regarded the most agree- 
able to the purpose, the guidance of mariners. 

XXIII. In the year 1854, a plan to an adequate coherent illumiuatioi 
of the fairways of the Monarchy had been elaborated by a commissio 
appointed for the purpose. This plan has l>een approved of by the Mi ■- 
istry, and endeavors are continually made for cariying it into eflFect. 

The plan gives for each singular establishment the order and class * 
the light apparatus, the character or lighting eft'ect of the light, t Jj 
height of the light-flame over the level of the sea, and the range of tl3 
lighting. As to future experiments, with new illuminating stuffs a«* 
other essential improvements and changes in the method at present i 
general use, we cede to the greater nations to try such, adopting Ui 
the results which have proved practicable and answerable lor tti 
development of the light system, either through the initiative of tl^ 
light-engineer, propositions from committees O. T. L., or by immedim.'^ 
ministerial resolution. 

As regards the development of the buoy system, the buoy inspected 
have the initiative relative to the improvement of the material, a«' 
concerning propositions to the x>lacing of new sea-marks, such are gei:* 
rally made by the officers of the navy, who generally are detatched -^ 
surveys in our waters ; none of the mentioned arrangements, howev^ 
can be put in operation without authorization of the Ministry. 

XXIV. The observations of the barometer, of the psychrometer, oft 
appearance of the air, the direction and force of the wind, are made 
the Danish light-houses at 7 and 10 a. m., at noon, and at 2, 4, and 
p. m. The quantity of rainwater fallen is emptied at 9 a. m. 

XXV. Signals indicating to passing ships the state of the tide are ]» 
made from any point on the coast of the Monarchy, nor from the ligL':^ 
ships, as notice for the entrance into a few friths on the western coa^ 
and for the post steamers in Korsor harbor, a few common optical teW^ 
graphical means are put up, which, however, are of no interest for tM 
navigation in general. 

XXVI. Neither are fog-signals given from the shore. The light-sh:» 
masters are, however, instructed to let a gong be struck in such easels 

five minutes at a time, with an interval of five minutes. 

##*#■»»*■ * 

CLOSER EXPLANATIONS. 

Those floating marks mentioned in the list under the name of "conical 
buoys" (coniske Tonder) all together deriving from a former buoying 
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*<1 mIs I system, are by and by, a^ they are drawn into condemnation for great 
age, to be replaced by pointed or bottled-shaped buoys, which possess 
greater supporting power and work less in the moorings. 

Also the supporting means of the stakes of the perch buoys, in as far 
as they are conical buoys, are by and by to l>e changed for bottle-shaped 
ones. 

Those floating marks set apart as belonging to the ancient store of 
materials, the actual buoying system consists, a few marks of common 
barrel-form omitted, partly of Peacock's buoys, pointed and bottle-shaped 
buoys, partly of summer and winter perch buoys, or, as they also called, 
cask buoys (Tondevagem) and log or ice perch buoys. 

The Peacock buoys and the elements and appearance of the perch buoys 
are briefly touched upon in the "general review." The buoys are ordi- 
narily made of oaken staves, i)ut together in the customary manner by 
strong iron hoops, kept at their place by small plate, irons riveted to 
^he staves, and by iron bands, which lengthways of the buoy cross the 
hoops. 

The buoys are of different sizes, suited to the localities in the fairways 

W'here they are employed, the length of the nun buoys (Spidstendeme) 

til Us being 13, 9, 6, and 4 feet, with a diameter over the middle of 5^, 

4> 3i, and 2 feet ; the length of the bottle-shaped buoys is 9, 7, 5, and 4 

feet, with a diameter at the bottom of respective 4^, 3f , 3|, and 2| feet* 

The buoys for winter use of both sorts differ from those prepared for 

hummer use, but therein that the staves are lengthways ov«r the whole, 

^^oated with band iron to the very points, which are coated with thin 

i**on plates, to prevent the ice from cutting the wood and breaking the 

staves. 

Besides, through the different size and form, the baoys are distin- 
S^:i.i8hed throagh different color, and where the circamstauces make it 
<3-^irable for further guidance for the na\igation, also throagh one or 
toother distinction painted on the buoy, or through one of those top- 
n^arks, for the perch buoys mentioned in the "general review.** 

From the above given dimensions and shapes differ, however, :i 
little the nan buoys, made of iron plates, which, altogether, are 12f 
^<eet long, with a diameter of towards 4 feet on the broadest. 

These iron baoys and all the 13- feet nan baoys are floating in an 

v\pright position ; the stability necessary for this purpose is provided 

throagh a flxed bottom applied at a certain height from the foot-end. 

^^08 famishing them with a compartment int^j which the water may 

1*011 throagh holes managed in the lower end of the baoy. 

The attendance of the floating marks, as far at the circamstauce* 
^low, is placed under the local control of the coasters in the neighlior- 
hood, who keep boats, against an annaal reward. 
In the eajstem district, where the boats ordinarily are small aiid at 
{^} f some places anfit for the managing of the larger and more pimderoiui 
I4^ I tiea-Qiarks, together with their mooring apparatus, the perch booyjt, as 
oiore transportable, are used for marking. 

In the western district, where lN>at« well fitted for the attendauee of 
the larger marks are not wanting, and where, Ijesides. it L» iu the iotereast 
^f the navigation that both sides of the principal fairwajA. eat deep in 
^tween the islands and the sands, are diiitingnialied thruagb high abov- 
^g marks, distingni^hable at a long dif^tance in the Ik»11ow «. ^ i>^tting in 



if 



under a sea storm ; in this district the perch bnoys are not employe="^i, 
but in a few small fairways, not much used, and in the inner part of fMjme^ 
by-pasaages, where sea and current are less strong than the outer paa. s- 
sages. 

Where in the list it is not noted to the respective marks, that tlit?^' 
are taken in during the winter or changed for special winter marlc:£:», 
they still lie out all the year round, and are only taken in for inspection ^ 
during which they are replaced by spare marks. The use of the 5 aud 
6-feet iron-tipped winter buoys, formerly employed only in the southei'ii 
part of the western district, for replacing the more expensive 7 by 9 
feet buoys, is, however, of late, from economical points of view, extende<l 
for replacing also of the rest of the 7 and 9 feet buoys in the district, 
denoting points that are kept marked during the winter, with the ex- 
ception only of the few buoys of the often-mentioned dimenHioas, 
which, instead of the Peacock's buoys, are used as winter entranee 
marks, and on account of this their special purpose not easily to l>e 
changed for less showing marks. 

That we may effect the yearly shifting necessary for the inspection 
and thorough drying of the floating marks, we have two sets of buoys 
and perch buoys. 

The reserve goods are kept in what are called buoy magazines, whose 
sight is chosen in such a manner that the distribution of the marks 
therefrom can be made speedily and conveniently. Such magazines are 
in Copenhagen, Dragor, Elsinore, Kallundborg, Svendborg, on the Isle of 
LoBSo, in Nobury and Sonderho, on the Isle of Fano, at List, on the Isle 
of Amrum, in Husum, and in Horst, near Biisum. 

All floating marks but the winter perch buoys are laid down in slack 
mooring, the length of which is determined according to the nature of 
the bottom, the force of the current, and the sea that in stormy weather 
most frequently prevails in the fairway. Hence, the moorings for the 
marks in the eastern district are always at least twice as long as the 
depth, and in the western about four times as long as the depth. 

The winter perch buoys, because of the particular manner in whieh 
they are made to float, must stand in tight mooring. 

The mooring chain is 1^ inch in diameter, and 20 fathoms long, the 
anchor is a flat, rough-hewn granite stone, of about 1, 000 lbs. weight, 
to which a smaller stone of about 500 lbs. is backed by chain ^ inch in 
diameter, and 15 fathoms long. The buoy seldom possessing power 
sufficient to stretch the moorings clain, of about 1,350 lbs. weight, aud 
which ordinarily bores itself into the soft ground, and, through the 
thereby lessened swing room, easily is exposed to part under a gait* 
suddenly sprung up ; 3 or 4 buoys, of such supporting iwwer that the 
chain is kept 'from sinking too deep in the sand, are distributed on a 
length of about 14 fathoms from the anchor stone. 

The buoys are made of iron plates riveted together, having three 
compartments, the due above the other, separated by iron platforms 
and united by angle rings. The two upper compartments are water- 
tight, and the Iwttom separating one from another has in the middle a 
hole, with a screw cover, of such a width that a man, in case of repair, 
may j)as8 throng it. The lower very narrowed and funnel-formed com- 






partmeut is, ou the contrary, open beneath, in order to allow the enter- 
iDg of the water, the outer rim being, moreover, provided with small 
holes, throngh which the air is forced out by the pressure of the water 
by degrees as it rises in the compartment. The upper plate of the 
buoy, carrying the holster for the top perch, and being of the same 
2as,§ diameter as the above-mentioned covered hole, is inserted in the upper 
angle ring by tap-screws and packed with cement. In the ui>per com- 
partmeDt of the buoy the plates are of ^ths, in the middle of i^ths, 

^^J and in the lower of -f^ ths-inch iron. 

* jt # « # « * « 

In contradistinction to the iron nun buoys, a nun buoy, likewise con- 
structed for floating in an upright position, of such a form as experi- 
^ J ence has proved the most answerable for nun buoys, and as generally 

the totality of the buoy material in the western district made of oaken 

staves. 
In the buoys of this description the water penetrates into the ballast 

room through some holes made in the staves. * ♦ * They are very 

striking, and are, as the above-mentioned iron nun buoys, made farther 

distinguishable by a top sign, generally consisting in a balloon of 

basket-make, or iron bands set up on a short perch. 
As the iron nun bnoys, these buoys are used for denotation of the 
itisf ^^^ dangerous shoals, and, besides, for marking of the turning-points 

from the principal passages into their ramifications, but they are always 
taken in during the winter, as the ice otherwise would act detrimen- 
tally upon them. Some are then placed on perch buoys, or by six-feet 
nan buoys, floating in the ordinary manner, whose apex, however, 
is not provided with a top sign, such a one with difficulty living in 
the ice, whereas all the staves are close bound with hoop iron. 

The mooring chain of the iron nun buoys is made of 1| inch chain. 
The anchor is a cast square-iron sinker, weighing about 2,500 pounds. 

For the 13-feet nun buoys are used chains of ^ inch in diameter, and 
for the 9 and 7 feet buoys chains of | inch in diameter. The anchor 
for these marks is a somewhat flat, hewn granite stone, weighing at 
least 800 {>ounds. 

The mooring chains for the other sea buoys, as for the summer or 
cask buoys, are f inch in diameter, and the stone sinker weighs between 
400 and 600 pounds. 

Foi the winter buoys, are commonly used ^iuch chains. 

The stone-sinkers for the floating marks are either provided with an 
eye-bolt, soldered into a hole bored for the purpose, or encompassed 
with an iron band, provided with an eye for the shackling on of the 
chain. 

The buoy for the summer perch buoys is five feet long, its bottom 
having a diameter of about three feet. 

In the lower part of the buoy is a fixed bottom plate, adjusted, fur- 
nished, as the upright floating 13 feet nun buoy, with holes in the side 
for the flowing in of the water. Under the summit of the buoy is, 
moreover, hung up a so-named balance lead of 150 pounds weight. 

In the log or winter perch buoy the log is not, as before, made of 
solid wood, but of water-tight fir staves, joined together, encompassed 
with iron bands. By this improvement this floating mark is made 
lighter, and made to ride better. 
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Of the perch buoys of tliis description the log perch buoy is the m 
used, because it costs the least aud stands the ice well. The c 
buoy is, therefore, ouly laid down on spots where the current is 
strong as to draw those under, or the bottom so steep-to that the 
perch buoy at tight mooring is exposed to the risk of being lost. 

The length of the perches of the buoys do never exceed 18 feet on 
cask buoys, seldom 15 feet on the log buoy. 

In the eastern district are used a few iron buoys o£ the same c 
st ruction as the Peacock's buoy, but to a lesser scale, for supportin 
perch of 18 feet with top signal. The marks ride excellent, but 
however, not to be preferred to the cask buoys, which are very dia 
guishable and by far less expensive than the iron buoys. 

As the log or winter perch buoys are to float with the upper ' 
band of the cone in the very edge of the water, and thus have t^ 
laid down in a quite tight mooring, their dimensions are to be de 
mined according to the different depths where they are used. 

The given dimensions are for a depth of 12 feet, such being the c 
nary depth in which perch buoys are applied in the pilot fairways. 

In this depth the shackle fitted to the end of the root pole is 
directly to the sinker. 

Is this sort of perch buoys, to be used in depths above 12 and t-ow^ 
18 feet, only such a length of chain is shackled to as the respec 
depths exceed 12 feet ; but from a depth of 18 feet and above it wilJ 
agreeable to the purpose at the same time to make the root pole 
the cone, each of them, two feet longer, 9<nd the diameter above of 
latter two feet greater. 

Is the perch buoy laid down in more than 24 feet water ; it is, ui 
over, to be observed that the portion of the mooring longer than 
depth of 24 feet be made of rope, that the cone may have the pow€ 
bear the weight of the mooring. The rope is then shackled to the cb 

For depths under 12 to 8 feet, the minimum in which marks of 
description are laid down, the nature of the ground for the rest b< 
such as to allow of applying poles, from the length of the root pol< 
the sketch are then to be drawn two feet, and from the length of the < 
one foot, as the diameter of the cone at the upper edge can be th< 
couple of inches smaller. 

In order to diminish the top heaviness, the perch ought to be « 
a few, at least two, feet shorter, and the portion of the root pole sfc 
ing above the cone six inches shorter and ^ inch smaller than show 
the sketch. 

To the mooring chain is ordinarily given not above f inch in diam« 
and the weight of the stone sinker ought not 3xceed about 900 pou 

Concerning the durability of the totality of the floating marks, t 
posing that they be managed and attended to as intimated abov 
may, as to the oaken buoys, especially the larger, be put down t- 
years at least, and as to the winter perch buoys to about 12 years 
to the Peacock's buoys and the iron buoys, sufficient experience is 
as yet made in this respect. 



XXIX. None of the denoted distinctions prevail in the marking i 
tern of the Monarchy, but the buoying of the pilot fairways, and of 
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entrances to the Barbors and roadRteads is ordinarily subjected to the 
respective pilot stations and harbor authoriaies, though generally under 
the control of the buoy inspectors. 

As a general rule concerning the marking of the fairways with floating 
marks, observe — 

IN THK KASTKRN BUOY DISTRICT. 

Entering into friths and passages, the direction of which' is north and 
so^th, or east or west, the perch buoys, v ith black or red perches, 
coming from north or east, according to the direction of i rway 
are kept on the starboard, and those with white perches on the larboard 
side. 

In the "Sound" all the buoys are laid down in the western side of 
the passages, numbered with white cyphers, as the list shows it. 

Where the position of the perch buoy brooms is not mentioned, the 
brooms are bound upwards. 

IN THE WESTERN BUOY DISTRICT, OBSERVE : 

Entering from the sea into the passages, the black buoys and perch 
buoys with brooms are kept on the starboard, the white buoys and 
perch buoys on the larboard side. 

The larger poles (spiirbaaker) aie kept in the same manner. 

The passage to Hjerting is in this respect considered as a continua- 
tion of Graayb, and the passage 'to Komo, Hoierlobet, and Listerlei as 
a continuation of Listerdyb. 

The black buoys, only a few excepted, are bottle-shaped, and the white 
pointed at both ends. The black are denoted with white Roman chiflfres, 
the white with black Roman letters. On the leading marks the name 
of the inlet for which they are placed is painted in Roman writing. 
These signs are applied in such a manner as readily to be seen from 
parsing ships. 

In the "Leierne," on the coast of Sleswick, the smaller poles (stikbaaker) 
coming from south are kept on the larboard hand. The entrance pole 
for each " Leie " is marked with two brooms, set horizontally. 

A sea-mark having a balloon as top sign, the diameter of which being 
under 1^ foot, the same in the list is called " kurv," ( basket.) 

In the passages within the islands winter buoying is not kept ; the 
poles, however, remain out, and are completed in the spring as far as 
they during the winter have been cut away by the ice. 

The sands in this buoy district being frequently subjected to small 
alterations, one or more floating marks must very often be removed 
into other landmarks, hence the positions of the floating marks given 
in the list are not quite permanent. 



FLOATING LIGHTS. 

The Method of Mooring, 

The moorings consist of mushroom anchors of 3,300 pounds, with 165 
fathoms 1^ inch chain, divided for convenience into 15 lengths ; these 
lengths are shackled together in the customary way. To each mooring 
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belongs a buoy chain f inch in diameter, in order that the anchor may Ije 
weighed through it, further an iron buoy. 

Two common anchoi-s, weighing 900 pounds, with two lengths, 90 
fathoms 1-inch chain. In case of the moorings parting, the ship has 
either to seek the nearest harbor until new moorings can be seut her, 
or she may anchor at her ships' anchors. 

The stations of the light-ships are too isolated to hold commniuca- 
tion with the shore by any sort of signalling, the necessary communica- 
tion being performed through their own tenders, of which each ship 
has two, or through coasting vessels in regular turns, paid by contract. 

No life-boats attached. 



RUSSIA. 

The Russian Hj^drographical Department has the honor to forward 
the informations about the White Sea light-houses. The difficulty is 
in the translation, but if the reports about the state of the light-house* 
can be of any use, sent to the Royal Commision as they are, in the Rus- 
sian language, they may be sent immediately. 



INFORMATION ABOUT WHITE 8BA LIGHT-HOUSES. 

I. The superintendent of White Sea light-houses is a naval officer, 
subordinated to the commander of the port of Archangel, and his tech- 
nical part dependent from the Hydrographical Department. 

The keepers are selected from the officers of the pilot corps. 

II. All the materials are bought on the sums of Navy Department. 



HOLLAND. 

STATEMENTS RELATIVE TO COAST LIGHTS AND PLACING BUOYS AND 

BEACONS IN THE NETHERLANDS. 

Coast Lights, Buoys, and Beacons, 

I. The management of the coast lights, buoys, and beacons, is solely 
in the hands of Grovernment. 

This management rests with the Minister for the Marine, under whom 
there is an inspector general and seven inspectors, • in as many districts,) 
who are charged with the direction and superintendence of this branch 
of the service. They are responsible to the before-mentioned minister 

II. The costs for the construction and maintenance of light-houses, 
doating-lights, buoys, and beacons, are placed yearly on the list of Gov- 
ernment expenses. 

# # # # « # ♦ 

IV. In the selection of positions for light-houses, the principle is gen- 
erally adopted that the coast lights should, in the first place, be fixed 
in positions the most important to mariners as points of observatiou on 
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shore, and, in the second place, he connected with the buoys which point 
out the entrances from the sea. 

On account of the numerous lights on the coast of the Netherlands, 
which are placed in such a manner that the circle of lights intersect • 
each other, or at least touch upon one another, there is no necessity for 
floating-lights in the outer roads or neighborhood thereof. They might 
easily become confused with the lights on the coast, or be placed too 
far within the circle of lights of one or othet of the coast lights, and 
where they would be entirely superfluous. 

But it has been long the conviction in the Netherlands that it would 
be of great service to navigation in general to place a floating-light in 
the North Sea, near the North Hinder Bank, eight leagues to the west- 
ward of the West Kapelle coast light. 

In 1858 the North Hinder floating-light was placed. It furnishes in 
that position a most excellent point of observation for the passage of 
vessels which are proceeding from the North Sea to the English Channel 
and back ; and it is further serviceable for touching at the coast of Hol- 
land and the sea entrances further to the southward. Its circle of light 
joins that of the large coast lights there. 

V. In the Netherlands the following classification of lights exists, viz : 
a. Coast lights. 

6. River and shore lights. 

c. Harbor lights. 

The harbor lights, generally speaking, are only of local importance, 
and are excluded from the care of Government, appertaining to the 
direction of the authorities of the community where they are situated. 

In this respect an exception is alone made when a harbor light is at 
the same time required for tidal navigation. * * # * 

VI. In providing for the necessary service, two or three keepers are 
placed with each light, under one foreman, who is responsible for the 
proper care of the light to the inspector of the district who has the 
management of the lights. 

Each river or shore light is attended by one keeper, under the super- 
intendence of the inspector of the district. 
# * * , # * * * 

VII. X. For the purpose of distinguishing the coast lights, there are 
two kinds, fixed lights and revolving lights, as mentioned in the lists 
under Article III. 

Flashing lights and colored lights are not made use of along the 
Netherlands coast. 

XI. All the coast and inner lights, revolving as well as fixed, are cata- 
dioptric, dioptric, or catoptric, as mentioned in the lists in Article III. 

The preference is given in this country to the catadioptric apparatus 
for lights. ^ 

XII, XIII. This apparatus is manufactured and furnished by Mr. 
Henry Lepaute, of Paris, according to the model by Fresnel. * 

XIV. In order to make the improvements available which have been 
iatroduced from time to time in the apparatus for lights, they renounced 
the catoptric apparatus in the Netherlends for the dioptric, and then 
employed the catadioptric. 

XV. Sixty Netherland ells (metres) above the level of the sea is con- 
sidered to be the extreme height which should be given to a coast light; 

EX 16 
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although a height of forty-five ells (metres) is usually considered suffi- 
oiout. 

XVI. The best mode of ventilating the lanterns of the coast lights is 
. considered and carried into practice by the introduction of air-holes into 

the lantern foot of those lights which light up to the entire horizon, and 
of brass ventilating slides in the dark divisions of lanterns for lights 
which light up only a portion of the horizon. 

XVII. Purified rapeseed oil (patent oil) is used for the lights. 

XVIII. No other kind of light is made use of for Netherland coast 
lights. 

XIX. a. The rule is that the construction of light-houses, with the 
magazines and dwelling houses, according to a statement and di*awing 
furnished, is publicly disposed of. A mode of proceeding generally em- 
ployed in government works, and has produced a good result, because 
the execution thereof takes place under Intelligent and careful superiu- 
teudeuce by practical men. 

The same method is resorted to for obtaining beacon tops. 

The usual conditions by public tender for the various contracts, and 
for the coustruetiou of government marine works. 

The stipulations are usually made with respect to the nature of the 
works. 

The North Hinder floating light-vessel was built on one of the gov- 
ernment wharfs. The same with the vessel in reserve. 

The beacon buoys are constructed by and under the supervisicni of gov- 
ernment. At a former period the attempt to aUow private persons to 
execute the work produced no good result. 

6. The illuminating apparatus for the lanterns of the coast lights are 
purv'hase^l in other countriee. * * • » * ♦ 

The lanterns for the coast lights are mana£ictiired in the Netherlands. 

The apparatus and lanterns fur the floating light, as well as for the 
ves^sl in («aerTe^ were mauufactared and fiimislied by W. Wilkius, 
mauufiieturer, in London. 

«v In regard to the necessary maintenanee of the wwk, amongsl which 
painting i$ included* the e«aitraet is granted by pnUie tendor, (as men- 
tkmed uinler «.) 

li The st«iret» are partly Inimshed firom tlie marine magarinee, pnrtly 
lMMi|g;ht CKf private individaaU^ 

r. Oc|!anic lamps a$ well as n^leetoiB lor the Uhiminating appatfmtns 
ave alack maaa£ftctui«d in the XeUieriaBda in a veiy aalinfactoty manner. 

XX. The oil is tested as well by bnminn: as by examination into the 
wv^i^ht Mf similar qualities Iiqt me«n» <aif the aieometer. 

Other st%Nrv«» an^ te$te«l by etMnyaring tiMMa witk the pnttema and 
m«Hlel$ Ml hand. 

XXI. Inm l^eht4KH»$ie«^ ai^ fiauiied eT«iy «4ber yenr: wooden almc- 
tutvt^ Rur li^t$ ewfy ttow vvtM^: AMittnir K^t-Tessels yenily ; booys 
and be«iM^^i»$ twk<e a y««r. TWmai«mak^te'|iauitc«msistof wtutelend. 
yv'lK^w «.vKn\ i^ VkmL xvnailiiMk ami Wa(tkin;|^« [Hmp-blnA.] 

XXIL li\M» Kjghi W »!j>Wi ai^ ftMnied iW ic^Js r <rf Bwaikflm stimtj : inm 
$iii|k|w«tiNt$ 1^ %bt$^ ai^ |*at n »f 4 Vlairk: w^siif n sumtnua fbr llgkte. a 
Kri^l yWW>K : anU iW I'Mfcti^tifcj ii>><r iW <^wagt l^j^ts age ledi anlaiiki snd 
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The principal colors for buoys in the channels leading to the entrances 
from the sea are black, white , and red. 

XXIII. When proposals are made for the introduction of improve- 
ments in the coast lights, buoys, &c., the Minister for the Marine gives 
orders for an inquiry to be made by practical men, who make a report 
to him of the result. 

XXIV. On each of the coa^t light-houses are placed a thermometer : 
ou board the floating-light a set of meteorological instruments, viz., a 
barometer, a set of dew point hygrometers, a psychrometor, and a deep- 
sea lead, with two thermometers. 

XXV. The system mentioned here is not adopted in the Netherlands. 
Under certain circumstances alone, signals are made with flags and 
streamers by pilots vessels, to indicate at certain periods the height of 
the water in shallow parts of the entrances from the sea. 

XXVI. In thick foggy weather the usual signals are made ou board 
the floating-light by sounding the bell, preceded and followed by striking 
on the gong. 

If any vessel, by pursuing a wrong course or otherwise, should be in 
danger of the sand banks, it shall be made knowp, in as far as possible, 

from the floating-light, by firing a gun and hoisting signal flags. 

* # # * # # * 

As the size of the buoys differs greatly, and the ground tackle should 
be proportioned to their formation, and to the depth of the channels 
vrhere they are placed, it is not possible to make a statement of the 
costs. 

XXIX Coming from the sea, the white buoys are on the starboard 
side, and the black ones to larboard. 

Red buoys are placed at the separation of two channels. 

White and black in squares are buoys painted for the purpose of 
pointing out wrecks. 

Theobjects for beacons placed along theouter roads of the seaentrances, 
such Bs the Flaaks, the Ooster, the Banjaard, are paint-ed with vertical 
or horizontal black or red streaks. 

The names of the sand banks are painted on the buoys. 

XXX. Along the Banjaard are two iron (Herbert's) buoys, (iron in- 
verted cone buoys.) Near the Schouwen sand bank there is an iron bell 
beacon vessel, (iron bell beacon buoy.) ♦ ♦ ♦ # 

Before the mud entrance (slykgat) of Godereede, and the shell entrance 
(schulpengat) of Texel there is a Peacock's life buoy, but which kind of 
object for beacons, with regard to its stability, has furnished fewer good 
results. 

« * « « # M It 

There are no general instructions for the district inspectors. The 
regulations of the service conform to the local circumstances of each 
district. * * * * . ♦ ♦ ♦ 

Besides the inspection of the district inspectors, a general inspection 
is made by the inspector general at times not appointed. 

The maintenance of the buoys and beacons in the channels takes 
place by contract with parties who moor the buoys, and who are bound 
to provide a vessel with her crew fitted for the purpose on their own 
account, but who receive the materials for the buoys from the govern- 
ment magazines. 
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BELGIUM. 

NOTE ON THK LIGHT-HOUSES (PHARES) AND HARBOR LIGHTS (FANAUX) 

OF BELGIUM. 

The folloiving is a translation of the return made hy direction of the Belgian 

Government. 

I. The construction of light-houses and harbor lights is part of the 
general administration of roads and bridges, (ponts et chauss^es,) under 
the superintendence of the Minister of Public Works. An annual sum 
i^ carried to the budget of that department for the maintenance of the 
apparatus, the painting of the buildings, habitations of keepers, &c. 

The " exploitation " of light-houses, that is to say, their illumination, 
depends on the general direction of the navy, to which the light-houses 
are handed over, when the administration of roads and bridges consider 
that they fulfil all the required conditions before they are put in action. 

The general direction of the navy is under the orders of the Minister 
for Foreign Affairs. 

The "budget" of the navy includes each year the sum necessary for 
the illumination of the light-houses, and for the payment of the persons 
concerned. 

The light-houses of the coast of the North Sea are under the authority 
and the superintendence of the inspector of pilotage resident at Oatend. 
The floating light " Paarde Markt" is under the direction of the sub- 
inspector of Belgian pilotage, residing at Flesingen. 

The inspectors of pilotage ought to assure themselves that the har- 
bor lights are lit at the hour prescribed, and that they produce a clear 
and suitable light. 

The subordinate staff of the light-houses, such as keepers, watchmen, 
and others, is subordinate to them, and they have the right to suspend 
them for five days. 

Heavier punishments are inflicted by the general director of the navy, 
under a revocation which can only be pronounced by the Minister. 

The buoys also form a part of the pilotage service. 

The State directs the placing and maintenance by means of the in- 
spectors of pilotage. 

There are no beacons (balises) on the coasts of Belgium. 

♦ # ♦ -v « « » 

IX. The colors adopted for the little fanaux are three in number, 
natural, green, and red colors. 

XI. The apparatus of the light-house in construction is dioptric. 

« « # «^ « « 

XIII. The light at Ostend and the little fanaux of the coast of Flan- 
ders burn "Phuile k quinquet," (oil for Argand lamps,) perfectly puri- 
fied. 

• « « ir « « « 

XVII. The oil which is used is oil doubly purified, like that commonly 
sold under the name of superfine oil, destined for carcel lamps. 

XVIII. Oil only is used. 

XIX. a. Buoys in Belgium are made of iron, under estimates. 
h. Light-house apparatus is not the object of an adjudication. 
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The Department of Public Works addresses itself to the makers who 

seem to offer the best guarantee. 

« « • « « • • 

The Departments of Foreign Affairs and of Public Works consult 
together when it is proposed to change the lighting of the coast. 

XXIV. The meteorological observations are made in the light-houses. 

* » # ♦ # # » 

XXVIII. The buoys which are nsed in Belgium are not placed at sea, 
but in the interior, and in the Belgian portion of the Scheldt. 

XXIX. The buoyage of the Scheldt is done by common agreement 
with the Netherlands. The buoys are black when the navigators ought 
to leave them to port in coming from the sea ; white when under the 
same circumstances he should leave them to starboard. Only a few 
red buoys are used as yet, when the navigator may pass them indiffer- 
ently to port or starboard. 

■» * « # *^ « « 

d, e. The mooring apparatus is composed of two anchors, of the weight 
of 17 quintals English, joined by a ground chain of If inch English by 
70 fathoms long. 

In the middle of that chain is a swivel, to which another chain is 
riveted, of the same diameter, and of 120 fathoms long, passed through 
the hause-hole, fixed to the windlass, and finally in the chain well. It 
is hauled in and paid out as circumstances require. The lantern was 
made by Mr. Bobert Wilkins & Son. Its diameter is six English feet ; 
it has eight silver lamps, and shows a red light. 

g. The lantern is hoisted to the mast in the ordinary manner by means 
of two chains, which pass through two blocks under the cross-trees, 
and which join and end in a single chain fastened to a hand-winch 
placed on deck. 

h. The lamps turn on a universal joint, called cup and ball gimble 

principle. 

*• # •* # # •» # 

II. /. The vessel is provided with a series of signals, by means of 
which it communicates with the coast. 

g^ A life-boat which cannot be sunk is placed on the deck. 

h. The crew is composed of eight men, of whom four in summer and 
five in Ti-inter are always present on board. 

t. The master and the mate pass, turn about, a month on shore and a 
month on board. The sailors remain on board two months out of three. 
A supplementary sailor is engaged for the wint-er months, from October 
to the end of March. 

j. The vessel quits her station every two years during ten days, to 
have her bottom scraped, cleaned, and repainted. The end of June is 

chosen for carrying out this work, or the first days of July. 

-» * # # # * « 

IV. The floating light has occupied her station from the end of 1848, 
and has never quitted it in consequence of any accident. 

In February, 1855, the vessel was obliged to take refuge at Ostend 
in consequence of ice, but she resumed her moorings some days after- 
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AUSTRIA. 

COMMUNICATIONS ON LIGHTS, BCOY8, AND BEACONS, ON THE AUSTRIAN 

COASTS. 

I. The saperiiitendence of all the light-houses, buoys, and beacons 
belongs to the Imperial Royal Admiralty. 

The deputies of the Exchange at Trieste have to attend to'the man- 
agement of the light-hopses, and they have to give their inferiors in- 
structions in their sphere of action. 

ITie duties of the deputation of the Imperial Exchange extend them- 
selves to the erection of the light-houses, the repairs of the same, the 
pay of the men who are employed, and the discipline of them ; their 
rights, on the other hand, consist in the collection of the legitmate 
Ught-honse taxes and in the appointment of their own men. 

The inferiors of the Admiralty have to attend on their own responsi- 
bility to the superintendence of the buoys and beacons. 

II. All the taxes levied on commercial vessels belong to the treasury 
of the deputation of the Im)>erial Exchange Commission, in order to 
pay for the lights and all the necessary expenses, repairs, and renova- 
tions of light-houses. 

« « « « • • -H- 

The costs of buoys and beacons are paid for out of the Imi>erial 

Treasury, after the receipt of annual estimate, submitted under the 

superintendence of the Admiralty, and after having been approved by 

the Imperial Board of Trade. These expenses, for which commercial 

vessels pay no charge whatsoever, amounted during 1858 to, altogether, 

7,837 florins 74 kreutzers. 

« * # » * * » 

IV. In selecting positions for light-houses, the Imperial Government 
is guided by the principle to facilitate as much as possible the naviga- 
tion near the coasts of Austria washed by the Adriatic Sea; consequently, 
the most suitable po.4tious are chosen by a commission consistmg of 
shipowners, naval gentlemen, and the Imperial Navy, who, combined, 
are best able to point out the condition of the coast, but particularly, 
also, where possible, the entrance into the harbors and the positions of 

dangerously situateil rocks or shallows. 

• * • • • • * 

VI. The number of assistants employed at the light-house of Trieste 
is four, and they have to signaliie during daytime always the amount 
of stdls and steamers in sight : at ^alN-ore are two, and at all the others 
three are apiHunte^l. 

The harbor light at the point of the mole of Finme is attended to by 

the authorities of the place, toigether with the lighting of the town. 

♦ • « • ♦ » ♦ 

IX. Therv are at pive^'Ut in us*^ only the two ct>lors^ white and red. 

X. At the light-house ut>rtr Rovigno the rvd flashing ray is used, 
lM»cause it is situate«l l»etweeu and not tWr fr\>m the two light-houses of 
Salvore and IVrer, b%>th of which have white fixetl Are : and at Rovigno 
are quarteriHl also the Austrian coast pilots, 

XI. The various ap)>aratus wen* mentioue^l in VIII. The catoptric 
apparatus t^ la W«mm»1 wer\* taken as the l^ec^t. since they consume the 
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smallest quantity of fuel^ and fnrnish at the same time the finest light, 
on which account they are introduced gradually everywhere. 

XII. Mr. Henry Lepaute, at Paris, is the maker of the most approved 
catoptric apparatus h la Fresnel, and the drawings may be had from 
him. 
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XIV. The selection of the different optical apparatus is arranged 
according to the principle expressed in X. 

XV. Tlie circumstances of the locality are taken into consideration 
respecting tlie utmost height of the light-houses, with especial calcula- 
tion for the fog caused by the easterly winds, on which account the 
height of the same at the eastern coast of the Adriatic ought not to be 
above 400 feet. 

XVI. The most approved kind of ventilation seems to be that of the 
light-house of Lagosta, which consists of eight openings, supplied with 

bronze covers, and which may be closed and opened at pleasure. 

* jf * # * # # 

XVII. They bum usually fine olive oil. But for the lights k la Fres- 
nel, they use the olive oil named fior di pila^ which is imported from 
Istria and Dalmatia, because it is not so fat. 

XVIII. No other kind of proceedings is applied for the production of 
the lijjht but olive oil. 

XIX. The liglit-houses are erected according to circumstances, partly 
by private agreements, partly by means of public tender, and partly by 
the Commission of the Exchange themselves, and private contracts 
seem to be the most economical, and in most cases, also, to have an- 
swered best. 

The light apparatus h, la Fresnel are ordered from Mr. Henry Lepaute, 
in l^aris. 

The Argand lamps, together with the reflectors, and what else belongs 
to the same, are made by M. Giovanni Rosario, at Milan. 

The Commission of the Exchange attend to the paint and other stores 
as they think best. 

The buoys and beacons are, according to the contract, in the Stabili- 
mento tecpico Triestino. The anchors and chains which may be neces- 
sary are ordered from the works of Mr. H. Wood, in Liverpool. 
» # « » « « « 

XX. An employes of the Commission of Exchange pays every year an 
official visit to all light-houses, in order to convince*himself of the per- 
fectly good keeping of the same, as well as of the light apparatus and 
of the whole furniture, and in order to propose necessary repairs, altera- 
tions, &c. At every light-house is kept a list of all articles there, which 
m ust be strictly correct at all times. 

XXI. The light-houses are usually once in two years whitewashed 
inside with lime. 

The chamber of the light apparatus is painted white with oil paint, 
and the cupola green with oil paint. 

The buoys and beacons are coated once in six months with red oil 
paint, (minimum,) which, after repeated trials, seems to answer best as 
a means to preserve iron, or sheets of iron, placed in the water. 

The piles are painted every year once from the level of the water 
upwards with tar. 



N 



248 

XXII. Hitherto all light-houses have been painted in one way, but 
they will be paint-ed in the future, ftiost likely, white and red, or some- 
what similarly, in order to enable the navigators to distinguish one 
from the other easily from the distance. 

XXIII. Every renovation or alteration of a light apparatus is to be 
first snbmitted for approval on the part of the Admiralty by the Com- 
mission of the Exchange ; and every new introductitm is to be examined 
previously by a commission. 

As to the buoys, beacons, and piles, the proposals for all needful in- 
crease, alterations, or improvements, repairs, &c., are to be made by the 
employes of the Admiralty. 

XXIV. Every light-house is supplied with a thermometer and a tele- 
scope, respecting which the keepers have no printed rules. 

XXV. Since the dift'erence between tide and flood is small in the har- 
bors of the Adriatic, amounting to from three to four feet at the utmost, 
the height of the water is nowhere reported. 

The local circumstances of the harbor of Malamocco, where the cur- 
rent is very considerable, as well during the flood, demand particular 
care on entering, especially if the wind is strong and contrary ; and, 
therefore, the pilots stationed there announce to ships which are about 
to enter, the most useful signals by means of three flags — a red, a blue, 
or a white one. 

The red flag hoisted on the pilot ship designates : 

You are not able to entei' ; retire. 

The blue one : 

Presently you will he able to ente)', till then icithdrawy and remain in sight. 

The white one : 

You may enter ; we start to meet you. 

At night time the red flag is replaced by two Bengal lights, the blue 
one by one Bengal light, and the whit« flag by means of a lantern, which 
is drawn up and down frequently. 

XXVI. At the extreme point of the large northern dam of the harbor 
ot Malamocco is situated an iron scafl'olding of the height of 42 feet 
which is supplied with a kind of clockwork, which is wound up when a 
fog happens to arise, and which signalizes to ships, by means of strokes 
upon a gong, the entrance into the harbor. 
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Trinity House Board 29,31 

Trinity Board controlling power 27, 29 

Trinity Board members, whence elected 49 

Trinity Board dependent on the Admiralty 55 

Turkish light-house government 33 

Two towers as a distinction objected to 12 

U. 

Uniformity desirable 36 

Uniformity, want of 41 

Upper prisms 105, 108 

Utilization of light Ill 

V. 

Ventilation 81 

Visitation by Boyal Society recommended 47 

W. 

Want of uniformity 41 

Way's, Professor, electric light 65 

Whitby lights 86,9? 

Whitby lights, experiments at 90, 91 

Wicks too few 10 
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